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Plans and Typewritten Material 
OUR HOUSE DESIGN No. 134 


The U.S. Government purchased this house from us for Fisheries 
We shipped 
out there—our price was far below the next lowest bidder. 


Department, Superintendent’s residence in Colorado. 


beauty, comfortable, roomy and practical in every detail. 
8'x30' Colonial porch. Full 2 stories, 8 rooms and bath. 
Excellent material throughout. 
Clear Siding. 


ALL MATERIAL BRAND NEW 


Plenty of closets. 
Clear trim and floors for entire interior. 
Modern and standard construction in every detail, well 
lighted, well ventilated. A solid house and a very low price. 


List 


it away 
A perfect 
Size 30'x30', 


House Design No. 134 - - $858 


We Save You Big Money on. Lumber and Building Material! 


The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, 
No oneelse can make you an offer like the one shown above. 
needed for the construction of this building except Plumbing, Heating and Masonry material. 


and Building Material direct to the consumer. 
everythin 


what we furnish. 


Heating Apparatus 
We propose to furnish you 
Write for exact details of 


It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding. 


How We Operate 


We purchase at Sheriffs’ Sales, 
facturers’ Sales, besides owning outright sawmills and lumber 
yards. Usually when you purchase your building material for the 
complete home shown above, elsewhere, it will cost you from 
50 to 60 per cent more than we ask for it. By our “‘direct to you’ 
methods we eliminate several middlemen’s profits. We can 
prove this to you. 


What Our Stock Consists of 


We have everything needed in Building Material for a building 
of any sort. umber, Sash, Doors, Millwork, Structural Iron, 
Pipes, Valves and Fittings, Steel and Prepared Roofing. Our 
stock includes Dry Goods, Clothing, Furniture, Rugs, Groceries, 
etc., Machinery, Hardware, Wire Fencing — in fact, anything 
required to build or equip. Everything for ‘the Home, the Office, 
the Factory or the Field, besides everything to wear or to eat. 
Send us your carpenter’s or contractor's bill for our low estimate. 
We will prove our ability to save you money. WRITE US 


Receivers’ Sales and Manu- 


TODAY, giving a complete list of everything you need. 


Free Book of Plans 


We publish a handsome, illustrated book, containing designs 


of Houses, Cottages, 
the material complete for any of these designs. 


We can furnish 
This book is 


Bungalows, Barns, etc. 


mailed free to those who correctly fiil in the coupon below, Even 
if you have no immediate intention of building, we advise that you 


obtain a copy of our FREE BOOK OF PLANS. 


uable book. 


It’s a val- 


Our Guarantee 


This company 
$1,500,000.00, 


has a capital stock and surplus of over 


Absolute satisiaction guaranteed in every detail. 


If you buy any material from us not as represented, we will take 


it back at our freight 


nize the virtue of a satisfied customer, 


‘““Make Good.” 


to the publisher of 
questioned. 


expense and return your money. We recog- 
e will in every instance 


Thousands of satisfied customers prove this. 
We refer you to any bank or banker anywhere. 
the Mercantile Agencies. 


Look us_up in 
Ask any Express Company. rite 
this publication. Our responsibility is un- 


$2.00 Buys a Complete Set of Blue Prints 


material, transportation charges prepaid, for the low cost of $2.00. 
sition to you is that after receiving t 


bill of material, we will credit your account in full for the $2.00 received, or we will 


list of materials to us and we will refund $1.50, 


We send you a set of plans for the house described above, 


including the 


necessary 


specifications and complete list of 


This is only a deposit, a guarantee of good faith, and the propo- 


nese blue prints, specifications and list of material, if you can place an order with us for complete 
allow you to return these plans, specifications, and 
thereby making the total cost to you 5( cents. 


Grade Bathroom Outfits! 


The price of this 
Bathroom Outfit 
$37.50. 

Plumbing ma- 
terial direct to you 
at Bargain prices. 
We have everything needed 
in Plumbing Material. Our 
prices mean a saving to 
you of 30 to 60 per cent. 
Here is an illustration of a 
bathroom outfit we are selling at 0. Your plumber 
would ask you about $60.00 for this same outfit. It is 
only one of many other complete outfits that we are 
offering at prices ranging from $25.00 to $50.00. 

Write for Our Free Plumbing 
Material Catalog No. 539. 


tract for your 


er’s price in half. 


ment, 
registers, 


cost you. 


heating plants $48.06€ 


>t 
air furnace until 
you get our figures. 
We will cut your local deal- 
We can 
furnish you a complete equip- 
including pipes, 
furnace ; 
everything required at a price 
not much more than what an 
ordinary heating stove would 
het 


guarantee to save you money. 
tools. We make you plans. Every heating plant 
we sell is backed by our guarantee bond. 


Hot Air Furnaces! 


Don’t let the opne 


air 


up. 
Get our heating canabes at once. 
Tells you all about it. 


Hot Water Heating Plants! 

We guarantee to save 
you 501075 per cent on 
a modern hot water 
heating plant for your 
home. We make you com- 
plete plans and instructions and 
help you out every way we possibly 
can. We loan you tools. Every 
plant backed by our guarantee 
bond. V furnish the m 
you get the plant installed. Cu “ 
out the local dealer’s profit and cut 
the cost in half. Thousands of our plants in- 


stalled and working perfectly in every part of the 

country, Write today for our Spec ial 

Write us today. We Heating Catalog. Tells all about our 
We loan you | heating proposition. We can furnish Heating 


Apparatus for any a no matter how large. 
Tell us your neec v for Free 
Special Heating Catalog No. 5539. 


Water Supply Outfits! 


$200.00. They are strictly new, first-class and complete 


Even though you live in the country, you can enjoy every city comfort at little 
; We are ready to furnish you with all 
All materiai fully guaranteed. We also have a complete 


expense. Why not investigate this. 
facts free of charge. 
stock of Pipe, Valves and Fittings at 40 to 50 per cent saving. 


1% Horse Power Gasoline Engines at $24.75 


Thirty-Fifth and 
Iron Sts., 


CHICAGO HOUSE WRECKING CO., 


Modern Air Pressure Water Supply Sys- 
tems at prices ranging from $40.00 to 


Buys the Material 


NEEDED TO BUILD 


THIS HOME! 


Price includes Blue Prints; Architect’s 
Specificiations; Full Details; Working 


in every detail. 


CHICAGO 


Send Us This Coupon 


Chicago House Wrecking Co. 


I saw this ad in Popular Mechanics. 


1am interested 


| 
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Making 


Successful Men 
It is the purpose of the NAVY to 


make every one of its men a success 


in life, for the greater the success 
of each man the better the Navy. 


There is a great variety of work in the Navy, not only for 
men of the seaman branch, but for machinists, shipfitters, 
electricians, carpenters, blacksmiths, coppersmiths, stenogra- . 
phers, bookkeepers, musicians, cooks, stewards, waiters and 
the hospital corps. A man who already knows a trade can 
enter at higher pay. Advancement is assured as the man is. 
fitted for higher rate. Besides the congenial work, the men 
have the advantage of a healthy life, good food, physical and 
mental training, and opportunities to learn by study and 
travel, and the association with bright, ambitious young men. 


If you are between 17 and 25 it is your duty to investigate the 
Navy’s opportunities for a four years’ course of training, or as a life 
career. Men possessing a trade may apply if under 35. Call at 
the Navy Recruiting Office in your city and have a talk with the 
officer in charge. He will tell you all about the chances that are 
open and the pay, hours of work, requirements for enlistment, etc. 


If there is no Navy Recruiting Station near you, write for 
illustrated booklet, ‘“‘The Making of a Man-O’-Warsman,” 
which tells all about the career of a bluejacket. It’s free. 


= ADDRESS 


BUREAU OF NAVIGATION 


Navy Department - Desk 69 Washington, D. C. 
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4 POPULAR MECHANICS ADVERTISING SECTIOZ7I 
|PRICE|'$0.50. L 


||No|K9O50 
Siin.|| 
PRICE $1.0 


Many a good chair has gone to 
“setae when a good hammer would 
ave fixed it. 


Numberless uses occur to you for a 
good saw, a good bit, chisel or axe. 


When doors “stick”—that’s where a 
good plane comes in. 


But note that special emphasis is put 
No. % on good, because we tell you of 


KEEN KUTTER 


tools which are a// good—the 
dest in their line—America’s 
Standard for over 45 years. 


Made substantially, of best 
uality, put together by 


/ 
if 


| No.KKIO Si illed artisans, tested No. K88 
|PRICE$I.50 time after time for tem- 126in. 
PRICE$200 
per, efficiency, durability ] 


and finish. 


Don’t be without tools any 
longer—but get good tools— 
rey get the best—get the Keen 
¢ Jil | | Kutter. 

| ‘* The Recollection of Quality 

Remains Long After the 

Price is Forgotten.’’ 

‘Trade Mark Registered. —E. C. SIMMONS, 


If not at your dealer's, write us. 


SIMMONS HARDWARE 


SS COMPANY, Inc. 
e St. Louis and New York, 
A, 
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Would You Give $12 Do You Want a Good Positionas a 


sx Traveling Salesman or Sal 
to Learn the Auto Trade | 


J We will teach you to be an expert Salesman 
Of course you ‘woman by mail in six toeight weeks and our Ky 
would, if we ployment Bureau will assist you to secure a good 
could prove it. aii | ny where you can earn ous « wages while you 
fearn you want t 
p today for our handsome ca’ 
what exists,so Knight of the Grip,’’ also testimonial al letters fom a 
here’s a photo ‘ thousand students we have recently placed in good 
engraving of list of now open, and full of 
one of our stu- . the special offers we are now’ making new Students, 
dents who is Address our nearest office. Dept. 124 


‘| making money National Salesmen’s Training Association, 


and his invest- 
ment repre- Chicago New York Kansas City Seattle Mew Grieans Torents 


sents only $12. 
Below is the 
name and ad- 
dress of this 


a | | The Automobile Man enjoys the free'st, 

healthiest, most interesting and best paying 

position of ANY wage earner to-day. Our free 

32-page booklet, ‘‘ How to Drive,"’ explains How and Why 

our practical methods produce EXPERTS. Send for it NOW. 

GREER COLLEGE OF MOTORING 

proprietor of Lamb's Auto 1457 Wabash Avenue, CHICAGO, ILL. 

Web. fe" 1912.) 1221 Buchanan Street, Mober ly, Mo. NOT A CORRESPONDENCE SCHOOL. We teach by practical instruc. 
Why Such chenuthe tion with actual repair shop experience in resident courses ONLY, 


Such success is not the result of a mere correspondence 

The Dupe je that, bet a great more LEARN to RUNand 
addition. Mr. Frederic arwick of Scranton, Pa., sa “As 
a practic al man, I find in your models the real key to teaching REPAIR AUTOMOBILES , 4 
by mail.” And he hit it exactly right. Our Course endorsed by Benj. Briscoe, 

Dyke’s Wonderful Working Models Pres. United States Motor Co. 

(The original and only system of its kind. Patent applied for.) We teach in 12 simple lessons the bed HOLE subject. 
with real metal movable parts are the true secret to the success ang To 
of students of the Dyke System. On these five models of the STUDENT w 
Engine, Magneto, Transmission ete., you get actual practice, EACH Tage BOOK. at you 
see the actual operation of the different parts of the auto, and position. aggre iow to enter this new industry. 
learn more than you could from the auto itself. That is why so Practical Auto School, 68 Beaver Street, New York 
many of our graduates immediately start repair shops or step (We supply owners with competent men) 
right into positions as chauffeurs without a day's experience. 
If you think Mr. Lamb's case is an exception, read below some 


More Proot FDO YOU LIKE TO DRAW? 


E, Duper. 8) 31 N. Willow St., Montclair, N J..19 years old, receives $25 That’s all we want to know 
Jamestown, Kans., was a eee but has doubled his Now we will not give you any grand prize— 


selling autos. P or a lot of free stuff if you answer this ad, Nor 
Bee: profes- do we claim to make you rich in a week. But 
ald Sooo rt, Oakland City, Ind —— ‘a gene at $25 a week. if you are anxious to develop your talent witha 
- Fewins and S T. Sk * both graduates, are now running a successful cartoonist, so you can make money, send 
Garage and Repair Shop at W fine. awe. acopy of this picture with 6c. in stamps for portielie 
And we could continue until we had filled this and several more pages. of cartoons and sample lesson plate, and let us explain. 

All the Result of the Dyke System The W. L. Evans School of Cartooning 

You can obtain the same start these men had—all the help 321 Ball Bidg.. Cleveland. O. 

and more, because we have just brought the instruction up to 
date,enlarged the books, added a new manikin of the assembly of 
the auto and the power plant. None of these men had the hel pof 


Our Employment Plan for Students WORK FOR UNCLE SAM 
This of work to provide something that positions offer pleasant employment with good 
no other school had, namely, a way for the graduate to get stom House, Internal Revenue, Bookkeeper, Railway 
= uainted with auto and garage owners, to prove his ability Mail onl Post Office Examinations everywhere soon. Any Amer- 
me immediately secure profitable employment. ican citizen, 18 or over, eligible. Common education sufficient. 
Mr. Dyke has been identified as a pioneer inventor, supply Our free booklet shows how you can prepare under personal 
an, etc.. with the auto industry since its beginning. e supervision of former Secretary of Civil Service Examiners. Write 
originated the first Auto Supply Co. and published the first book for Booklet to-day. PATTERSON | CIVIL SERVICE SCHOOL, 
on autos in America. Noother man with such experience is to- 500 Livi ldg., Roch 4 % 4 
day teaching others. And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. If these men whose endorsement are 
here given, could make so much money out of this System 
without other help, think how much more you should do with tri: Si 4 
the assistance of this Employment Plan. arn ec c gn g 
Not one of these men lost a day's income training for the 
new work. Under the Dyke System you study the instruction = At Home—By Mail 
and obtain experience on the models right in your own home re 


A aplendia profes- 
sion real 

Even the regular price of this training is only $15, but if tuntiy: Bi demand 

is 


you write at once we will explain a special proposition whereby ded ail for sig- 
you can secure all the textbooks, the five real working models, al te time toil va 
No ancement from the first. E. 
nly but short time. Write today for Do not 
This is a chance you may never have again to get into the put this Special offers to new students 
t growing, best paying industry the world has ever known, DEPARTMENT OF SIGNAT ING, 491 Cass St.. Desk 1195. CHICAGO 


fi 

a field that is growing faster than men can qualify for the work. 
Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


a WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 
what your present condition, our 
big organization can help you. 


It is instructive ard interesting—does not cost 
you a cent and places you under no obligations 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 
NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


during spare time. 


whatever—You need it for your own sake, not mine. 
Don’t wait—there’sno profit in waiting— WRITE 
NO ond how you can this train- = : 
ing for only $12, if you act immediately. ingraving and Jewelry repair- 
i le le x. Our 

DYKE'S CORRESPONDENCE SCHOOL OF moToRING | | LEARN WATCHMAKING 
1.3: jewelers. Positions secu: or gr end or Free catalogue. 

Box 88, Roe Building, ST. LOUIS, MO. 

NOTE: Immediate employment for all who enroll within next 30 days. Dept. oo tee ——_ OF ee 


Please Mention Popular Mechanics 


| Edy 
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HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


HE object of this book is to give, in the easiest 

I understood form, the information necessary for the 

proper operation, care and maintenance of an 
automobile. 

To adapt the book to pj needs the subject matter 
is presented in the form of questions and answers. 
Technical terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 

Any one of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
= are alone worth the price asked for the 28 complete 
CARE chapters contained in this book of 512 pages, illustrated 

RUNNING . The form and size are such that it is convenient to 

handle and study. 

_ AND S This book is a self-educator, hence: “he who runs 
REPAIR. NN may read” and improve his present knowledge of auto- 
_——:6=Cl(<‘(<Cézr mobile engineering, and proficiency. 

. Handsomely bound in durable green cloth and full 
a leather back. 


= Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


1, Ready Reference Index. 2. The Automobile. 3. The Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
Engine Princigles. 6. Cooling Systems. 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas Engine 

ration. 12. Clutches. 13. i ecpentastons. 14. The Drive. 15. The Differential. 16. The Running Gear. 17. Tires. 18. Brakes. 
19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. 23. Electricity. 24. Dynamos 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. How to Run an Automobile. 28. Overhauling the Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION 2tpec Aca & Co, 63 Fifth Ave, New York 


w ® P . Kindly mail me copy of Audels Answers on Automo- 
days in connection with your car. Then send back the book or OF 
remit $1.50. Could anything be fairer ? " 

Cut out and fill in your name and address plainly at the bottom. 6056600 640600 
Place it in an envelope and mail. 


This Book Will Speak for Itself 


f 
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Boston Garter 


Recommended by 
every wearer — it has 
made its way all over 
the world because 
of its superior qual- 
ity, ease, end wear 
value. The pref- 
erence of men who 
dress with care. 


These two types sold every- 
where by dealers, 
Lisle, 25Cents. Silk, 50 Cents. 
Sample pair postpaid on receipt 
of price. 
GEORGE FROST CO., 
Boston. 


QUICK, THOROUGH 
ELECTRICAL INSTRUCTION 
A complete college course in two years. Time 
and money saved. Taught by graduate engi- 
neers. Practice on apparatus and machines 
—construction, operation and repair. Every 
branch of generation, transmission and appli- 
cation. Graduates in leading electric com- 
panies. New classes July and September. 
WRITE FOR DETAILS 


BRYANT & STRATTON COLLEGE 
No. 111, College Building BUFFALO, N. Y. 


GERMAN—FRENCH—ENGLISH 
ITALIAN—SPANISH 

or any other language learned quickly 
ind vag by the Cortina-Phone Method 
thome. Write for free book- 

at today ; easy payment plan. 
Cortina Academy of Languages, 714 Mecca 
Bidg., 1600 cor. 48th St., 


Write today for our valuable 
poultry book which tells HOW to 
increase your poultry profits — 
HOW to start a money-making poultry 

business of yourown. Written by famous chicken 

experts. It’s FREE! Never in the history of the 

world was there such tremendous profits in the 

poultry business as there is now. Prices soaring! 
Get in Quick. 

Let us tell you how to SUCCEED in the Poultry 

Send post card for free book NOW. 


Write Today business FREE. 
National Poultry School, Dept. 1195 Hoyne Bldg., Chicago, Ill. 


YOU will find it easy to do good 
LETTERING with this book 
11,500 COPIES SOLD 


CONTENTS: 

BLOCK LETTERS! 
Heavy, Outline, 
Condensed, Ex. 
panded, Fancy, 
Shaded and Ital- 
ics. 

GOTHIC: 
Condensed, Ex- 
panded, Italics, 

ROMAN: 

Fancy, Italics, 

SCRIPT: MODERN 

ARCHITECTURAL 


llth Edition now ready. 3 new alphabets 


55c. postpaid 
Well printed on fine paper and handsomely bound in cloth, 
SEND FOR LIST OF 25¢. MECHANICAL BOOKS 


Spon & Chamberlain, 


123 P M. Liberty St. 
NEW YORK,U.S.A, 


Every Boy His Own Toymaker 


Greatest boys’ book ever written, tells how to make a steam 


engine, telephone, magic its, bal 
electrical and mechanical to: fishi tackle, over 
200 illustrations. Our big ca 


re- 
all AMERICAN SUPPLY aa ST. PAUL, MINA. 


for 


PAYS BIG WAGES Properly trained men are in great demand 
this demand is daily ine Teasing. 
WE TEACH YOU BY MAIL. Our course is complete. rice 
reasonable. Terms liberal. Don't delay. Write to-day. 
STRITE ENGINEERING SCHOOL, 812 Palace Eidg., Minneapolis, Minn. 


@ AN ART SCHOLARSHIP 


WRITE AT ONCE for full particu- 
lars of this Special Limited Offer. No 
charge, no obligations. 


Your name 

dnd address brings you handsome, 

? iMustrated Prospectus, and explanation of this unusual offer, 

by return — free. Remember this offer is ow limited, 
N'T TAKE CHANCES. WRITE NO 

| ARTS | ARTS TASTITU TE, Studio 1195, OM ANIA, NEB. 


STAMMER 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Fres., 

Worth-Western School tor Stammerers, inc., 917 First St., Milwaukee, Ws. 


SHORT-STORY WRITING 


A course of forty lessons in the ~~" form, struc- 
ture, and writing of the Short-Stery taught by d. Berg 
Esenwein, Editor, Lippincott’s Magazine. 


250-page catalogue free. Write to-day. 
The Home me Correspondence School 
Besse Place, Springfield, Mass, 


Learn to be a Practical Electrician 


We can teac rn a in . short time how to be a FIRST CLASS 
ELECTRIC! e expense is smal! and electricians get 
good — “Don’t delay. Write us NOW for details. 


ERA CORRESPONDENCE SCHOOL. Dept. M, 60 State St.. Boston, Mass. 
BE AN ILLUSTRATOR. 


by mail how to draw for maga- 
zines and newspapers. 


Send for Catalog 


BE A DETECTIVE 


Earn from $150.00 to Sesqnse 
per month; travel over the world. Writ 
Cc. T. LUDWI 1G, 1600 Searritt Bldg., Kansas City, Mo. 


Mr. Esenwein 


Learn to draw. We will teach you 
Schoo! of INlustration 
112 Page B ~ 

Chieago, 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


| 
A 
LYEARS} 


Learn From Successful Men 


Become a Big Business Man. 
Executive or Manager 


Old heads on young shoulders! That’s the com- 
bination. Ten, fifteen, twenty, twenty-five thou- 
sand dollars a year and even more is the salary 
gladly paid to some of our young Americans. We 
hear of it every day. The question of age is 
seldom asked. Knowledge is the leverage today 
by which you lift yourself into bigger undertakings, bigger 
incomes. But getting knowledge from desk to desk — de- 
partment to department — or Individual Experience is a 
rough and rocky road to success. It is a slow, uncertain pro- 
cedure. How much quicker, easier and safer to learn from 
the experience of others. How much wiser to profit from 
the broad, expansive knowledge of big, successful men 
and the noted business experts ofthe day. You can learn 
how if you will clip off and mail the coupon on this ad. 
The more successful the man, the more does he think, 
study, plan, as a part of his daily occupation in the devel- 
opment of the affairs in which he is interested. New and 
better ways to get things done is the business standard 
employed today by successful men in all lines. Specializa- 
tion, departmental and scientific management have put a 
new face on business. A new science has been created — 
the science .of Business Administration. Under our 
we and direction you secure a practical working 

nowledge of the fundamental and basic principles upon 
which a successful business is founded, conducted and 
maintained. To those looking forward to a business career 
this knowlege will constitute the greatest form of asset 
that can be acquired. Nearly six thousand pages of new 
and special text material have been written o America’s 
most noted experts, and under the Chief Editorship of 


WALTER D. MOODY 
Former General Manager of the Chicago Association of 
mmerce, now Managing Director of the 
hicago Plan Commission 
Only 10% of all people who engage in business are 
successful and make money ; the other 90% become insol- 
vent and fail. That is, they do not actually encounter the 
sheriff or go into the hands of a receiver, but they fail, 


nevertheless, to succeed in the sense of making money 
and what other possible reason can anyone have for engag- 
ing in business if not to accumulate money? Why do so 
many fail? Ask Bradstreet, Dun, or any credit man, and 
you will be told, “ Lack of scientific business knowledge,” 
not lack of capital. 

Brains is the greatest form of asset that can be put behind 
any kind of business or occupation. No brains, no pro- 
motion. Every man should have a good business head. 


You can 
Learn at Home 


from successful men the Science of Business Administra- 
tion, under the direction and guidance of experts. You 
can ‘do it during your spare time. No need to give up your 
present occupation or go away to school. e offer you 
the shortest possible cut to increased efficiency and larger 
incomes. Become an executive, an organizer, a master of 
modern business practice. Our plan will give you more 
good, sound business training than the average man gets 
out of a life-time’s experience. Our instruction has been 

endorsed by hundreds of business and professional men y 
and noted educators. And all the text material, ten ay 

volumes, nearly 6000 pages, specially prepared for you 
by America’s most noted experts is included in 


Our Big Special Offer 


We are offering a limited number of reduced member- 
ships to business men, executives and employees who 
are in a position to act promptly. Ambitious men 
will find our plan a positive means to qualify for 
large incomes. Write today and learn of this 
limited offer Tell us your occupation and we 

will advise you promptly if eligible for one 

of these reduced-rate memberships. Don't 

wait until the offer is withdrawn and it is 

too late. You may never have another 

opportunity like this. It will cost 

you nothing to inquire about this 

offer. Our handsome catalog and 

all particulars are free for the 

asking. Send for them now. 


Easy monthly payments 
within the reach of all. 


La Salle Extension University, Box 7195, Chicago, Ill. 
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BARNEY OLDFIELD DECLARES 
SCHOOL THE BEST 
THE COUNTRY. READLETTER 


Everyone knows of Barney Oldfield. He is the est racing driver in the world. No man is ina 
better position to judge of the merits of a school for chauffeurs, repair men, mechanicians, demon- 
strators, garage managers and salesmen. Therefore, when he tells you that I have the best school 
in the country, and that the “Sweeney System of Practical Experience” is far ahead of learning by 
books and charts you should at least make an investigation of my school before going elsewhere. 


If Dissatisfied With Your Present Occupation 


LEARN THE AUTOMOBILE BUSINESS 


A trade where you are in demand 12 months in the year. Work pleasant— 
big demand for trained men. 90% of the automobiles in daily use are not in 
proper adjustment on account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practically 
I teach all about the automobile. Six weeks after the day you enroll in my great practical Auto- 
mobile School you will be prepared to properly repair any automobile made and drive any car or 
truck or open a garage and repair shop of your own. You can learn the automobile business thor- 
oughly in my school because I have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive and interesting course of automobile 
instruction, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acety- 
lene welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing 
the actual work on real cars with your own hands under the watchful eyes and ready suggestions 
of experienced instructors. 


No Books Used—Tools Furnished FREE 


The tuition is low and, after you have paid that, you do 
not have another cent of expense in the school. You 
do not learn from books, but by practical work on real 
automobiles in everyday use. 


SEND COUPON TODAY for free catalog and we will 
place your name on our 
mailing list for our monthly 
school magazine which we will also send you absolutely free, 
which contains Barney Oldfield’s lecture delivered at my 
school before my students Feb. 17. I want every man think- 
ing of learning to become an Auto Expert to have my new, 
big, Illustrated Catalog. This Catalog is just fresh from the 
printer. Contains articles by well known automobile men 
and tells all about the “Sweeney System” and the great 
opportunities in the automobile business—in fact, every- 
thing you want to know. Write for this 3 book. 

Send Coupon today—this very minute-NOW. 


EMORY J. SWEENEY, Pres. 


~ Sweeney Automobile School 


The School of Practical Experience 


1427 Woodland Ave., ®» 1427 Woodland Ave. 
Kansas City, Mo. me KANSAS CITY, MO. 


Please send me free your catalog 

and place my name on your mailing Experienced chauffeurs, 
list free, for your monthly yo a. repair men,truck driv- 
zine which contains Barney Oldfield’s lec- 
ture delivered at your school before your ers and demonstra 


students Feb. 17. ~” furnished. 
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AUTOMOBILES 


 AUTOMOBIL ES: Save 
buy your car direct from 
all on my 


Cadillacs, $75. ‘Maxwell 8, $139. 
Ford’s, 50. Touring Cars,  Cadilla 
40. Reos, $150. Buick’'s, 75. Ford’s 
Ford six cylinder, $375 Wintons 
§275. Pope Toledoes, $300. Send for my 
jatest lists, it means dollars to you. 
guarantee a saving to you of 5% on any 
car offerei by any dealer. P. King (Au- 
tomobile Broker), W. 125th St.. New 
York City 


AUTOMOBILES 


dealers’ rofits, 

owners. have 

few Specials for 
45 


hecs, $60. 


217 


cost too much; save $50 
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Classified Advertisements 


Advertisements in this section, 10 cents per word, each insertion, payable 
advance. To insure ads being inserted under proper classified head in the June 
issue, copy must reach this office not later than May Ist. 


Popular Mechanics Magaz 
Gentlemen :— Encios 


ine, Chicago, Ili. 


d find balance aue on my az. 
over 40 repiies received in a week. Can you insert an ad“ 


Results from ad are surprising: 
Engines Both Sold,” with my 


name, in your next issue, as / cannot answer ail the inquiries 1 receive except those who send 


Yours truiy, 


R. Putnam. 


to $500 selling to yourself. Brand new, stamv for reply? 
huly guaranteed 1912 cars, any model. 
any make, at liberal disceurts; also all March 13, 1912, Corcoran, Cal. 
makes standard guaranteed tires. Refer- 
euced agent wanied every town, Union Mo- FORD four-cylinder runabout, complete 
tor Sales Co., C. P. A. Bldg., Dayton, | and elegantly ss first $200. King, 
Ohio. 2228-7th Ave. City. 

ONE man can lift 2,000 Ibs., pull auto AU TOMOBILE instructions, four weeks’ 
out of mud, stretch wire or heavy cable, course covering shop and road work—pro- 
ete, linesmen, riggers, autcists, farmers, vision for out-of-town men. Pa for book- 
everyboly needs one. Circular free. Lau- | let. P, M. West Side Y. M. A. Auto- 
rent-Cherry Pulley Block Co., Trenton, | mebile School, 318 West s7th’ St., New 
N. J. York Y. 

RAMBLER 2-cylinder, af first FORD Six Cylinder Touring—40 hours- 
dass running order, $190. Cadillac, single | power. Everything perfect. Cost nearly 
cylinder, two or four passenger, fine condi- $3,000. Finely equipped, Sell first offer 
tion, $145. R. S. Prichard, Portsmouth, | $400. H. W. S., 17 Washington St., East 
Ohio. Orange, New Jersey. 

FORD Model, ‘*‘T’’ Coupe. Stylish and ~~AUTOGENEOUS Welding.—Our book 
well constructed, for immediate delivery. | tells all about building macnine, operating 
Write us. The price will surprise you. Rox it, material and chemicals to use, Ma- 
35, Industrial Bldg., Indianapolis, Indiana. chine pays for itself in 30 day Price 

AUTOMOBILE owners, get an Elder | 50c, with blue prints, $1. Welding Co., 
Power-transmission; make your automobile | Aberdeen, 8. Dak. 
run your machinery. Agents wanted. Elder WHITE Steamer, 30 HP., mcdel “G,” 
Manufacturing Co., Indianapolis, Indiana. luxurious seven passenger ‘touring. Ele- 

DOLSON 1909 model 4-cylinder 40-hp. gantly and Cost 
5-passenger automobile, fully equipped, | $4,700. Sell $37 Suite Thorough - 
forced sale, $400. Louis Tomoor, 414 | fare Building, 972° Eighth Ave. New York 
Shillito St.. Cineinnati, O City. 

STEAM Car Correspondence School. Par- FORD 5% Passenger Ligit Roadster. 
ticulars, 520 Fourteenth St.. Denver, Colo. Model Bs cylinder. Expensively 

WRITE at once if you want one or forty | ©auipped, top, windshield, magneto, clock, 
5-passenger touring car bodies at ten dol- | lamps, has everything. Like new. 
lars each. Box 35, Industrial Bldg., In- | %: Shonnard, 114 Fifth Ave., New York 
dianapolis, Indiana. City. 

MY Reo five-passenger touring car, nice PACKARD touring. exceptionally _ fine 
equipment, perfect condition, must sell for | condition, nicely cquioped. _ First check 
$175. Dr. Spillane, No. 248 East 119th | for $400. Smith, 1550 St. Nicholas Ave., 
St.. New York City New York City. 

40-H.-P. 4-cylinder Wayne, Sliding Gear WHITE Steamer, model G, seven pas- 
Shaft Drive. Speedy and in first. class | senger, equipped, every known 
E. Rogers Supp, Horse- requisite, $375, Brien, 3 East 

St., New York C 

FORD six-cylinder touring car, a perfect FOR Sale—Modern equipped, Five Pas- 
beauty, excellent condition, cost over $3.- | senger White Steam Car, Excellent  run- 
900; sell for $350, cDencush. No. 147 | ning order. Charles G. Pape, Fort Wayne, 

or : ndiana. 

FORD Model four-cylinder, five- | WHITH St just overhauled; 
mssenger touring; good as_ new, $300. | five good tires: extras, only Columbia 
okesch, 2537 Belmont Ave., Bronx, N. Y Poultry Yards, Toms River, N 

AUTOMOBILES. Sacrifice sale on new WANT to buy second hand rear 
and_used cars. Box 275. Burlington. Wis radiator preferred. Jos. Burdy, Hayfield, 

AUTOMOBILE model. Every part shown | Iowa. 
and named. You can to all intents and $450 FOR 50 horsepower 4-cylinder, and 
—e take off the wheels, raise the 50 for 35-horsepower 4-cylinder 1909 

d and remove the body; exposing to view | cars. ‘Three of each, both roadster and 
the vital parts. The only practical method touring. $775 for 1910 Cadillac 4-cylin- 
of studying the automobile. tice cents | der, complete. All cars in fine condition. 
reais. Popular Mechanics Book Dept., | ‘raken to settle account and must cel 

: Full particulars on request. a rea 

SEE what we say under ‘‘Patent” head- | stone, 1712 Michigan Ave.. Chicago. Til 
ing._Swift, Attorney. Washington. THE Peerless Auto Pull will pull your 

“THE How and Why of the Automobile’ | car out of the worst mud hole in a few 
—A 200-page book of practical information | minutes, without racking the car unmer- 
for seekers after the fundamental facts re- | cifully. Write us. Monroe Specialty Co., 
peeing the gasoline engine = its appli- | Monroe, Mich. 
cation to the motor car. nteresting and " 
hustructive to both the beginner and the ex- pepe, 
A. C. C. A. Prices Talk! Spring sale is | — —_—— — 
on! Hundreds of runabouts, racy road- USE your automobile for running od 
sters, five and seven passenger touring cars | Cliinery. Get Elder’s Power Transmissi =. 
—elegantly and completely equipped! Guar- Elder Manufacturing Co., Indianapolis, 
anteed five years! Freight prepaid! We | Indiana. 

formerly cost $600, AUTOMOBILE and gas. engine expert. 
asters, ‘harg lerate; satisfaction guaranteec 
and four passenger, formerly cost $1,000 ‘anybody. U. S. or 
to $2,000, now $175 up! 36 touring cars, Canada. ‘Arthur E. Pray, 380 Sowkury 
five, six and seven passenger, formerly cost Boston, Mass 
$1,500 to $5,000, now $200 up! All best > 
American and Foreign makes, such as BIG bargains | = whew 1912, {x5 automo- 
Packards, Pierce Arrows, Stevens, Wintons, hile engines Alford shen. Ind 
Stoddard Daytons, Peerless, Stearns, Pope STEAM ir owners ers Kerosene 
artfords, Locomobiles, White, Renaults, Burner, something new; write for circu- 
ete. lar. 987 Osceola Street. Denver. Colo 
o-day for our illustrated Catalog, the larg- 407% rank 
est and most complete list of its kind Truck, $275. Frank Seen, 
published! The Automobile and Urichsville. Ohio 

vompany of America. Dept, C, 1769- 18 CLEVELAND Automobile; running or- 

Broadway, Newz York City. der $90. Bayard, Green Bay, Wis. 


AUTOMOBILE SUPPLIES 


AU TO guaranteed tires 
30x53 $10.50, 


x3 $9.85, tube 
30x3 
tube $3.75; 32x3 2 tub 
21.15, tube $3. 60; 34x4 "g2 2. 25, 
These tires are all No. 1 free 
or blemishes. They have the 
white tough tread. I am getting reorders 
from customers that have used them; the 
kind I want to sell. ship on receipt of 
10% amount of order and allow ——- 
tion. Send for complete list. Vander- 
pocl’s. Springfield. Ohio. 


TIRE Specials. Guaranteed Tires. 
fiesh stock; just bought an entire 
stock rder today while they last ; 
$8.90- 30x3, 9.60 

3%, $15 
sizes, prices 
Write for complete list. 
PD. subject to examination upon receipt of 
express charges. Para Auto Tire Co., 1429 
Michigan Ave., Chicago, Il 

TIRE Bargains! a € A. 
talk: Diamond-Goodrich and other stand- 
ard makes—Guaranteed—Every size for 
every rim: 28x2%, $5.00; 32x3, $8.00; 3 
3, $7.00; 34x3, $9.00; 29x3%: $10 
other sizes and tubes proportionately low. 
Shipped on approval. rite to-day for 
price list. The Automobile and Cycle Com- 
pany of America, Dept. B, 1769 to 1787 
roadway, New York City 


FORD, Buick, Overland, BE. M. Max 
well, Air-Friction Carbureters, ‘aie your 
ears three miles per hour on ‘high. Much 
more speed; much less gas. Starts easy 
in cold weather. atisfaction or refund 
money. Air- Friction arbureter Co., Day- 
ton, O 

FOR sale. One 18-hp. 2-cyl. 
posed Davis auto engine, 5” bore, 4” 
complete with oiler, carburetor, timer 
spark coils. Motor 29” wide 2%” 


from flaws 


surplus 
28x53 


30x3%, 
34x4, $24— 
proportion. 
ship O. 


$14 
$4.95. 


Other in 


We 


double op- 


drop. 


In first class shape. Just the thing for a 
runabout First check for $60 takes it. 
Gu reve, Ohio 

bL Exchange, 1461 


Ss 
Mic higan Ave., Chic ago. All makes bought, 
sold, exchanged, repaired and remagnet- 
ized. Repairs guaranteed. Parts and coils 
in stock for all makes af magnetos. Agents 
for Eisemann Magneto Co 

WE make a_ better unzuaranteed Auto- 
mobile Tire than most guaranteed tires. 
You get exactly what you pay for. Gums, 
Fabrics and Mechanical goods. National 
Company, 1400 Clybourn Place, Chicago, 
Tit. 


THE Ford, Hupmobile, E. M. F., and 
Cadillac owners, send for circulars of the 
best exhaust signal on the market 
10 days’ trial. The price is ° 
anteed for one year. Elect ric 
(o., Buffalo, N. Y¥ 

AUTOMOBILE cylinders reground. New 
Pistons, and Rings fitted. Broken cylinders 
welded. Cast Iron Brazing Co., Manches- 
ter, N 


City Mfc. 


STEAM auto — bought, ae 
paired. cas, No. 2 
Rridgeport, Conn 
NEW Pressed 
163 in. long, $10 each Send for sketch. 
Lucas & Son. Bridgeport, Conn 
“CHARGE the battery yourself. Applian- 
ces for A-C or D-C. All sizes, low prices. 
American Battery Company, 1124 Fulton 
Street. Chicago 
tubes, motors, carbureters, 
ugnetos, coils, timers, bodies, wheels. 
All kinds automobile supplies. Before buy- 
irg, get our big bargain list and 
money Automobile Appliance Co., 
Michigan Ave. Chie AZO. 
$5.50 FOR new ‘Kingston 
carbureters, 1% vertical intake Same, 
slightly used $3.00 Automobile Appli- 
ance Co., 1712 Michigan Ave., Chicago, Tl. 


and re- 
‘ox 


Steel Auto Frames, 


floating ball 


| 

| 
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FOUR cylinder motors $50, 
Set wheels and axles, $20. 
$7. $15. Frames, $3, $5. 
fan, $25. Butts, Oxford, N. 


AUTO tires mended in one_ minute. 

Write for particulars, M. R. Silvernail, 
Altamont, N. Y. 

FOR Sale—$25.00 4 cylinder dash board 
type coils with switch. $6.50 each, Guar- 
anteed. Motor Car Supply Co., 1451-53-55 
Michigan Ave., Chicago. 

FORD Automobile Owners. 
eatalogue containing many useful ‘‘special- 
ties’’ for Ford cars, which will save you 
money ! Auto Improvements Co., 53-G 
Ceurt St., Bristol, Rhode Island. 

TIRES, Para Brat nd. 3,500 
28x; 50; 30x3. $11.90; 30x34, 
31 16.52; 34x4, $24.85; 36x 
26.60, discount on Other 

in Write for complete 

. Para Auto Tire Co., 1425 Michigan 
Ave.. Chicago, Ill. 

FOUR Wheel Auto Jack—Write for book- 
1 3132 Columbia Avenue, Philadelphia. 

FOR sale: Complete re rear axle for light 
motor truck. Yuster Axle & Transmission 
Co., South Bend, Ind. 

ONE 8-Horse Auto 
Auto Engine, $10. 
town, Ind. 

HIGHEST 
with tires, 
Park Ave., Dunkirk, N. 

$15.00 Electric Horn 
Boat, $7.50. 


$75, $100. 
Steering gears, 
with 


Send for our 


Engine, $25. Steam 
Gilbert Miner, Knights- 


gets auto 


running gear 
excellent 


Kolpien, 


for Auto 
F. M. Record, 


or Motor 
Jackson, Mich. 


MOTORCYCLES 
SUPPLIES—The 


ica. Immediate 
A hundred new 


largest stock in Amer- 
shipment. Lowest prices. 
ideas shown in our big 
free catalogue P. Keller's big book. Care 
and Construction of the Motorcycle, our 
price 15c. The Motorcyclist, a dollar mag- 
azine, trial quarter year, 25c. Motorcycle 
Equi nt Co., Hammondsport. N. Y. 


50 GUARANTEED 1910-11 
make motorcycles, in 
money on accessories. 
list. Chicago 
738 Sheridan Road, 
SPEEDOMETERS. 
cle speedometers, 60 
mile odometers, finished in highly polished 
brass, guaranteed five years, only $12.50. 
Cc. J. Truckenbrod, West Brooklyn, Illinois. 
MOTORCYCLE Tires, largest stock and 
lowest prices in the world. Al! makes, guar- 
anteed, from $4 up. Shipped C. O. D.— 
examination allowed. Write today for 
prices and be_ convinced. 
Co., 213-217 West 125th St.. N. Y. 


Standard 
factory. 
Send for 
Motorcycle Works, 
Chicago. 

1912 Stewart motorcy- 
mile dials, 100,000 


WE buy, sell and trade 
Get_our prices. Serivens, Ashtabula. Ohio, 

MOTORCYCLES, all makes, $25 and up 
All machines guaranteed 1 year. Send for 
bargain list. H. W. Shockey & Company, 
1019 South 16th St., Lincoln, Nebr. 

EXCHANGE Electrical My Pngineering 
course—new—permission I. C for mo- 
torcycle—or for sale. 1418 w ” Lexington 
St., Baltimore, Md. 

1911 HARLEY- Magneto, 
$150, Other bargains, 
bula, Ohio. 


motorcycles 


good as 


hew, 
Scrivens, 


Ashta- 


AERONAUTICS 


MOTORCYCLES, lowest prices, 
stock. Save dealers’ profits. Buy direct 
from the owners. I have all makes. In- 
dians, $20 up; Marshes, $20 up. Don't 
purchase any Motorcycle until you get my 
prices. All guaranteed for one year. King, 
213-217 West 125th St., New York City. 


FOR Sale—1908 C. & 4-lp. Motorcy- 
cle, in good running order. 3est offer 
takes it. F. Scholl, 15 Sayre St., Eliza- 
beth, N. 

PIERCE Single and Four-Cylinder Motor- 
cycles, slightly shopworn, for sale at bar- 
gain prices. William B. Colburn, 18 Han- 
over St., Buffalo, N. Y. 


1911 4-CYLINDER Pierce Motorcycle. In 
fine shape. Cost $400. ‘Price $175. J. A. 
Kearns, Beavertown, Pa. 


~ FAMOUS violin maker would accept mo- 
toreycle, or good marine motor in exchange 
for violins, $50 to $350. Beebe, Jr., Mus- 
kegon, Mich. 

FOR Sale—1910% ‘Yale,”’ 4. 
condition; nice appearance. A 
$110 Vill ship C. O. D. 
Lanark, Illinois. 

N. four-cylinder in first class condi- 
Magneto. New Tires. Cheap. Bor- 
den, Campbell, N. Y. 
EST cash offer takes 
chine. Green's, 1587 Broadway, N. Y. City. 


Splendid 
bargain at 
George Ripper, 


nearly new ma- 
Y. Ci 


MOTORCYCLE cases aud tubes. Fully 
guaranteed Bailey type white tough seed. 
28x2% 8.30, tube $2.65, by mail $2.8 
Send for complete price list. ship on 
receipt of 25% amount of order and allow 
examination. Vanderpool's, Springfield, 
Ohio, and Jacksonville. Fla. 


PREPAID Metorcycle Supplies. 
catalog listing every motorcycle 
All goods shipped prepaid. 
money. Immediate shipment. Write a 
postal now. Saufiey Supply Company, 
Kansas City, Mo. 


1912 MOTORCYCLE Manual, a cyclopae- 
dia of useful motorcycle information. Com- 
plete Trade Directory; Best Motorcycle 
Trouble Chart ever published. How to 
Tour, ete.; 125 pages. 25¢ a copy. Mo- 
torcyele Publishing Co., 51 Chambers St., 
New York. 

CONSTRUCTION, Management 
of Motorcycles, fourth 
Keller; 104 pages; practical information for 

y rider or beginner. Complete on all 
Postpaid for 25¢ silver or stamps. 
feller, 356 Cedar Street, St. Paul, 


Send for 
accessory. 
You will save 


and Care 
Edition, by E. W. 


Minn. 

MOTORCYCLES cheap—50 secondhand 
motorcycles that must be sold to make 
room for new Shaw Motorcycles. Send for 
special bargain list. Shaw Manufacturing 
Company, Dept. 30, Galesburg. Kansas. 

DON’T buy a motorcycle, attachment, or 
engine until you have our latest catalogue 
No. 17, just out, the most complete ever 
issued, only l0c coin; it’s worth $50.00 to 
the interested buyer. The Wolke Cycle 
Company, Louisville, Ky. We can save you 
on the pure of a motoreycle or 
engine. Make us prove it. 

FOR sale cheap—‘‘Curtiss 
cycle. “Special Machine,’’ 8-hp. motor, 
and other “‘Extra’’ features. In fine con- 
a T. Spencer Bailey, Hammondsport, 


twin motor- 


BICYCLE Tires: We will send a sample 
pair of guaranteed ‘‘Aladdin’’ bicycle tires 
prepaid anywhere in the United States upon 
receipt of money order for $4.50. Sample 
section for 2 cent stamp. Aladdin Rubber 
116 W. Market St., Indianapolis, 
nd. 


MOTORCYCLE Tire Bargains! A. C, C, 
. prices Talk! Diamond, Goodrich, G. & 
other Standard makes—Guaranteed 
Treads— 
.95; 5.70; 
26x2%, $5.45; 26x2%, $6.20. 
‘Tubes priced proportionately 
low, Shipped on approval. Don’t buy until 
yal receive our price list! The Automobile 
and Cycle Company of America, Dept. A 
1769 to 1787 Broadway, New York City. 


MOTORCYCLE and Bicycle Repairing— 
a 300-page book of up-to-date practical in- 
formation, _Profusely illustrated. Price $1 
postpaid. Popular Mechanics Book Dept., 
Chicago. 

~ DON'T buy a Bicycle 
until you get our € atalog 
Mfg. Co., Dept. = Galesburg, Kansas. 

MOTORS for motorcycles, boys’ autos, 

Send 4c for “x and bargain 
y Mfg. Co., 2938 Girard, Phil- 


Motor Attachment 
and prices. Shaw 


adelphia, 


CASH for good belt drive motor- 
cycle. Box 13, Static ¥. City. 


FOR sale—good 


“cheap. in- 
quire Dexter Pease, Sandwich, Ills. 


BLERIOT Monoplanes, 
$10,000. Three types, single seaters, 
senger carrying, tracing monoplanes, 
mediate deliveries Seud fcr catalogue, 
American Aeroplane Supply House, Hemp- 
stead, N. Y. 

WRIGHT Model, 3 ft. biplane—complete 
plan drawn to scale with full instructions 
for building the only Wright model that 
positively fiies. 25c. Drawing and direc- 
tious for 3 ft. model Bleriot monoplane, 
lic. Our new 40-page catalog, 5c. 
free. Ideal Aeroplane & Supply Co.. 
West Broadway, New York. 

MILWAUKEE School & College of Ay- 
iation, Milwaukee, Wis., the oldest con- 
cern the country. Backed by pioneer 
patents and seven years’ active experience, 
We give full value and real knowledge. 
Just what you need. 

CURTISS Ribs, 25c; 6-inch 
clamps, 20c. Everything else in propor- 
tion. Write for price list. Herbert Doyte, 
321 Lake avenue. Rochester, N. Y 

BATES Aeroplane Motors for Demoiselle, 
Nieuport. Bleriot, and Curtiss aeroplanes, 
(nly successful low-priced aeroplane mo- 
tors made. Guaranteed to y. Catalog 
tor stamps. Carl Bates, 104 West Oak 8t., 
Chicago. 

AVIATORS wanted. We furnish compe- 
tent graduates a standard-type aeroplane, 
practically without cost. Milwaukee School 
& College of Aviation, Milwaukee, Wiscon- 
sin. 


OUR 


from $1,500 


bedrau 


1912 Wright Type 
ready to assemble, Central 
Supply Co., 7116 Princeton 
CHAMPION Racer of 
Holds official record of 1,691 ft. Unofi 
ciai, 2,500 ft. Plan drawn to scale with 
jas structions for building and flying, 2c. 
5 cents brings our new, up-to-the-minute 
catalog. 40 pages, fully illustrated, in- 
cluding rules for holding model contests, 
(None fiee.) Ideal Aeroplane & Supply 
Cc., 82% West Broadway, New York. 


Glider $22, 
Aeronautical 
Ave., Chicago 


“Cecil Peoli.” 


SEVERAL Wagner Motcreycles for 
Write for price list. Chas. Ballmann, 
ton, Minn. 

SEVEN 


sale. 
Bala- 


complete blueprints for 
2% H. P. motorcycle engine, 
paid. Hartzman, 1125-13 Ave., 

WwW ANTED—Motoreycle, any 
or conditon; must be cheap. 
West 125th St., New York © 

A, C. C. A. Prices Talk. 
Latest models. Every 
Merkels, Harleys, M. M.’s, hundreds others 
$20 up. Every machine guaranteed five 
years. Freight prepaid. Largest and only 
Hiustrated Catalog published, sent free. 
The Automobile and Cycle Company of 
America, Dept. D, 1769-1787 Broadway, 
New York City. 

‘08 INDIAN, $49, "09 Indian $69, Twin- 
cylinder Indians, equipped with magnetos, 
‘09 5 hp. $95, °10 5 $120, 11 5 hp. 
$145, ‘ll 7 “ho. $165. Send for list of 
bargains and catalogue. Howard A. French, 
Baltimore, Md. 

1911 EXCELSIOR twin, 
also 10 motorcycle engines. 
nett St., Bridgeport, Conn. 

FOR Sale—Motorcycle engine, Racycle 4 
H. P. 1911 Model. Al condition, not run 
5 miles, $35. Crouch 3 H. P. engine first 
class running order, $15. Geo. Hammond, 
Asylum St., Woonsocket, 

BARGAIN—Four Horse — with mag- 
neto, $100. A. B. Porter, La Salle, Til. 

“WANTED 500 Motoreycles immediately; 

make, year, condition. We buy for 

! Let us make a cash offer for your 
motorcycle! A. C. C. A., 1769 Broadway, 
New York City. 

SHAW bicycle attachment, 
tion, cheap. Pearl Blacketer, 4 

9 INDIAN motorcycle quick. 
Chas. L. Barkley, Salisbury, N 

1909 ARMAC Will E. 

Box 148, Oakfield, Wis. 


making 


posi- 
Moline, Til. 
make, year, 
Spillane, 211 


Endless variety. 
make—Indians, 


Al_order, 


$150; 
Phelps, 


Ben- 


good condi- 
Ayrshire, Ind. 


AERO Dynamics—Solution of commercial 
aerial problems. Includes latest scaled 
working drawings and developments of 
celebrated rotary motors. Invaluable trea 
tise, thorovgh and coniplete, by expert 
authority, Kk. R. Holmes, Mechanical En 
gineer, Author, 350 Acoma, Denver, Colo. 

FOR Spring Contests. No. § A 32- 
inch Twin Screw Kacer, $2.50. Bruce 
Purlingame & Co., 1 So, Ionia St., Grand 
Rapids, Mich. 

SCALE drawings for making 40 in. fiy- 
ing model Curtiss Biplane. Postpaid 2« 
Madrian Bros., 66 Sumner Ave., Brook 
lyn, 


HYDRO-AEROPLANES built to_ order, 
or any other type aeroplane at half price 
and twice the value. Our Basic Patents 
give you protection. Milwaukee School & 
College of Aviation, Milwaukee, Wis. 

GREATEST yet. Stamp brings Hum- 
dinger catalog. Just out. Renton Chicago 
Aero Works, 164 North Wabash 

“IDEAL” Patent Friction Winder, saves 
you lots of time and trouble. Winds — 
propellers at one time; ratio 5 to 1. 
40c postpaid. Ideal Aeroplane & supply 
Co.. New York 

WORKING Drawings and Description of 
Santos-Dumont’s monoplane or Wright’s 
biplane. Fifteen cents each, both for 
twenty-five. Hibline, 708 W. Lafayette, 
Baltimore, Maryland. 

WOODWORK Ribs, 
Wheels, etc., made to fit your model aero- 
plane. Catalogue for stamp. Model Rib 
Co., 4726 Kimbark Ave., Chicago, Til. 

“SECOND hand aeronautical engines. Two 
cylinder $85. Four cylinder $130. Six 
cylinder $350. Guaranteed first class run- 
ing order, Detroit Aeroplane Co., Detroit, 
Mich. 

THE World's Best Propellers. Our aero- 
planes are very efficient. Hoover-Conrow 
Aeroplane Company, Atlanta, Georgia. 
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chine. Ship your aeroplane to Louisville, 


we'll allow you free use of our private 
Aviation Park and lend you either model 
fe. Isn't that Fair? 4 cylinder, 40 
Horse, $485. 6 cylinder, 50 Horse, $675 
pet. Special motor circular for stamp. 
Learn to fly at Rubel School of Aviation. 


Six aeroplanes for students use. 
guarantee engagements to competent gradu- 


more efficient. 


Aviators because they 


That's the reason, Illustrated propeller cat- 
glogue for stamp. We invite you to visit our 
Aviaticn School and factory. Our factory 
glone covers two acres of ground. 44 page 
alogue lve 


flustrated Aero Supply Cat 
stamps. Rubel Co., Leuisville, Ky. 


POPULAR MECHANICS ADVERTISING SECTION 


A GRAY Eagle Motor will fly your ma- 


and efficiency; agricul- 


tes. Illustrated school booklet for stamp. 
Complete aeroplanes 2,000 up; come to 
Louisville and see them built. Expanding 
Pitch Propellers are used by professional 


KNOTS, Splices and Rope Work. 


knots and gives simple Girectionn for mak- 


CURTISS Military-type ‘‘Pigeon-tail.’ 
Blue Prints scale drawn with minute speci- 
feation. ‘The only correct set on the mar- 
ket, also for Bleriot and man Machine. 
Only $5 a set Milwaukee 8S 
lege of Aviation, Milwaukee, Wis. 


mation needed “for the wiring 


PERCY Pierce Racer No. 68. Holds all 
official records, 1,814% feet, unoffcial 2,706 

Official duration, 91 seconds. Draw- 
ings and instructions, most complete pub- 
lished, 25c. Percy Pierce, 5907 Osage, Phil- 


feet. 


GAS Engine Troubies 


mobile Troubles and How to Remedy 


COMPLETE plans drawn to scale, with 


instructions for building the only Wright 3- 


feet biplane model that flies; fifteen cents 
postpaid. Harold Hertzman, 1123-13th 


Ave., Moline, Ill. 


3,000 TRADE Formulas, 


WOODEN tubing for aeronautical con- 
struction work. Lightest. Strongest. Sam- 
ple for red stamp. Harte H. Diggins, 


Mfr., Harvard, Ill. 


NEW Aeroplane Propeller—200 Ib. thrust 
with 12-hp. motor, 315 Ib. with 20-hp., 
40 Ib. with 30-hp. Has beat them all; 

id is the best. Write us. 
Double Stamp Propeller Co., Boonville, Ind. 


cost you less 


MECHANICAL Books, 


WANT Guaranteed Aero aaeter, 40 horse- 
power or more, cash for bargain. John 
Peterson, 10 W. Grand St., Minneapolis, 


Minn. 


5 SHEETS detailed drawings 30x40 in. 
together with instructions in aviation, $5. 
exchange, 58 


Particulars free. Aviators’ I 
Washington St., Chicago. 


and “Books. 


THE Benoist School of Aviation teaches 
students how to fly by allowing them to ac- 
tually fly with the instructor. The only 
successful school in the country. Address: 


University City, St. Louis, Mo. 


NIEUPORT-type. Only successful mono- 
plane glider. Complete plans $1. Wright 
glider blueprints, 50c. Aviation Directory, 


Lawrence, Kans. 


AERONAUTICAL Aviators wanted, expe- 
rienced and inexeprienced, by aeroplane 
factory. Aerocraft Co., 117 North Dear- 


born, Chicago. 


SEE what we say under “Patent’’ head- 


ing. Swift, Attorney, Washington. 


GAS for power is taking 


about this great change by reading our new 


PATENTS secured on Aeronautical In- 


ventions. C. L. Parker, 910 G. St., Wash- 
ington, D. C. 


a first-class authority 
3, profusely illustrated, 


MODEL Aeroplanes, How to Make and 
Fly Them. By W. Twining. Consisting of 
5 sheets of scaled drawings, showing three 


diferent models, with descriptive booklet. 


By mail, 55c. Popular Mechanics Book 


Dept.. Chicago. 


Mechanics Book 


is the name of the 
book published on this interesting art. 


who desire to spin metal as an art recrea- 


“VEHICLES of the Air,’’ the newest and 


only up-to-date contribution to the litera- 


ture of aeronautics, contains large working 


pians of all successful modern fiying ma- 
chines. This book of 500 pages. 140 half- 


fone photographs and 130 drawings is the 


oly book published containing every known 
fact of this interesting subject. Size. 


5% inches. Price $2.50 net, postage 25 


cents extra. Popular Mechanics Book Dept., 
hicago. 


opular Mechanics Book Dept., 


BOAT mctor troubles are away 
reatise on Gasoline 
booklet covering every vital point of instal- 


BOOKS AND PERIODICALS 


THE Progressive Machinists’ Manual. 


Vest pocket ready reference of most needed 


les and Tables, also valuable General 
and Economic information List of repre- 


sentative shops throughout the country. 16 


Colored Maps. Blank Memoranda, etc 
120 pages. siz 


ice ec. Circular on request. 
Wm. Cuthbertson, 39 Springside Ave., 
Pittsfield, ass. 


5%x2%. Leather finished 


~BOOKKEE 


Practically applied. = it. Abso- 
lutely new. Only $1. Freeman. 


Consulting Accountant, “State Life 


Bidg., 


Indianapolis, Ind, 


ERS: “Adjustments Through 
Bimination’’ explains a newly discovered 
combination of Double Entry principles 


TO MANUFACTURERS 


15 


EDUCATIONAL AND INSTRUCTION 


IN connection with your clerical work we 
show you how to earn $10 to $15 per week 
and hold your position besides. No can- 
vassing. Ve, as manufacturers of patented 
specialties, have new easy mail order plans 
that can be carried on m your own home 
to keep the factories busy. Large profits, 
Small capital If you are one-of-the-want- 
to-go-ahead kind write today for catalogue 
(copyrighted) plans and Sworn statement. 
J. M. Pease Mfg. Co., 555 Pease Bildg., 
Michigan &St., Buffalo, N. 4 


YOU can write 100 words a minute with- 
out knowing Shorthand. My new method, 
Abbreviated Longhand, simpler than the 
simplest shorthand, tried and approved by 
thousands. Your money back if not de- 
lighted. Sample lesson 20c. Full particu- 
lars free Write today. é Weaver, 
fourt Reporter, Dept. C., Buffalo, N. Y¥ 

FREE tuition by mail: Civil Service, 
Drawing, Engineering, Electric Wiring. Ag- 
ricultural, Poultry, Normal, Academic, 
Book-keeping. Shorthand Courses Matric- 
ulation, $5 Tuition free to first appli- 
eants. Apply to Carnegie College, Rogers, 
Ohio 

PROFIT and pleasure in coloring post- 
cards, Photographs—Use best indelible 
transparent water colors. Twelve assorted 
colors, brush and full instructions, 25c. 
Alfred P. Burr, 58 Pine St.. New _York. _ 

CLAY Modeling, self taught. Two com- com- 
plete instruction manuals, embodying sim- 
ple, advanced, and reproducing lessons, with 
tools, $1.50. Clay 05 pound Circular 
sent Dotson Studio. Reading, Penna. 

“STRUCTURAL Drafting by Mail. A 
Practical Course in the Office Work of De- 
signing and Detailing Steelwork for Office 
and Mil Buildings, Roofs and Bridges. 
Empire School of Structural Drafting, Box 
562. Troy, N. ¥ 

“PRACTICING Accountant offers special 
introductory course of double-entry book- 
keeping, ero with books, easy pay- 
ments, $12 Clarke D. Hunter, Account- 
ant, Box 152, Sta. A. Boston 

WRITE. Motion Picture Plays: Earn from 
$25.00 to $75.00 per week, during your spare 
time. We teach you, complete course for $1. 
Henry’s Theatrical Exchange, Scenario 
Studio, 948 Market Street, San Francisco, 
Cal 


DURING your spare time you can make 
good money writing short stories. Only an 
average education needed We teach you 
by mail. The first accepted story usually 
will cover the cost of training. Write for 
Rooklet 25, Intercontinental University, 
Washington. D. C. 


UNCLE Sam is a liberal employer. Qual- 
ify for a Government positon. We prepare 
you by mail for any Civil Service Examina- 
tion. Write today for free Booklet 32, Cap- 
ital Civil Service School. W: ashington 

POWER!! Suce Possible in any occu- 
pation through Fundamental Knowledge. 
Write now. Taught exclusively by Common 
Sense Business School, Rising City, Ne- 
braska 


LEARN Show Card Writing. Big de- 
mand. $30 course now, $5. Send for par- 
ticulars. Hughes Co., Box 1567, Los An- 
geles. Cal 
$5 WILL furnish all books and thorough- 
ly teach you bookkeeping in weeks or 
refund your money. CC. E. Enkelmann, 164 
Belmont av.. Springfield, Mass. 


FOR Sale. A $50 correspondence course 
in cartooning (new), for $6. Ivan King, 
Enid. Okla 

RAPID Calculation Made Kasy—Pupils 
puzzle professors Teachers taken to task. 
Decimals, fractions and mixed numbers 
multiplied at a glance. Our modus oper 
andj shows you how, Price, $1. Examples 
and particulars, loc. Aspen Sales Co., 
4520 Aspen St.. Philadelphia, Pa 

TELEPHONE _ Practice Complete in- 
struction by mail; qualifies men for quick 
advancement to high position Write for 
particulars. The Sinclair School of Teleph- 
ony. Cambridgeport. Mass 


$100 TO $500 monthly made fitting eye- 
glasses Short, easy mail course. Hand- 
some diploma. Reduced tuition Big de- 
mand for opticians. Best and easiest money 
making business Quick sales Tremen- 
dous profits. We aid oe to start Write 
today for free booklet “*4.”" National Opti 
College, St. Louis. 


ECHANICAL Drawing, The Warner 

ystem, makes expert draftamen; if you are 
earning less than $25 per week, we can 
increase your salary: send for particulars. 
Address The Warner System, Dept. 693, 
halamazoo, Mich. 


STANDARD business books loaned 
maul for returr r 4s at pti 
Advice o1 ort re ing courses freé Pe 
training lest ishiy dvertising 
bookkeeping; ing; investment h 
ing a carec en 
ture popular | busine Writir 
peaker and writer ks Als 
: healt house and home: public ques 
jence eligic Ask for lis it 
rary Criti Oriental Esoter Libra ll 
Washingt 
. BARGAINS Technical and Miscel- 
laneous Book Send Spring Cat 
logue of interesting nd iseful t I 
very unusual price P ner’s 
St 7 
3 = 
Catalogue f practic sent « t 
t quest. Henley Pub. ¢ 2 Nassau St., 
New York 
and Installatic 
e Clot $1 flexible leathe $1.50 Au 
21.00, Ieauier, >1.00 othe 
practical and reliable mechanical books 
adelphia eit Send for circular Chas. C. Thompson ¢ 
Electri 
Mechanical Automobile Poultry Recipe 
Books Catalogue free Scient ith Book 
} — | Shop, Syracuse, N. Y. Box 
BOOKS ny kind published Catalogs 
free Rees Publishing H n Mount 
Pleasont, 
any subject. Cat 
alogue for stamp. Crescent -Book Store, Bb. 
20, S. Halsted St Chicag 
. FREE boats, motors, guns, ete., for sul 
scribers Write Op« Exhaust LaCrosse 
Wis 
ENGINEERS’ questions and answers ft 
license by Hobsor for twenty-five ce 
postpaid Send stamps Reilly's B 
BUILD yourself a_ beat racing cat 
catalogue. Ya 
Rudder Publish 
New York. N. ¥ 
NEW Book Jane,” 1 Catalog of = = 
books and den pictures fre Bond Pub. 
A Columbus, O 
HAVE you read “‘How to Succeed 
— = is the greatest tire ever written on the 
get-rich-quick craze 15 postpaid A. 
Ruhnau Dept 20, 280 Columbus Ave., L = = 
New York = : 
— SSS A BARGAIN—10 volumes $13. ‘‘Modern 
Engineering Practice Leather binding, 
: practically new Paul Hodges, Monroe, 
Lat 
the place of 
d non-technical book on thi ubject, written 
! binding Price $1.00 postpaid. Popular 
Chicago 
“M 
| only 
Rn | A concise working manual both for those 
| 
mm | tion and to follow this work as a trad 
| pages Price cont — 
Po lation and operation 1 post paid Rex 
104 Ledyard. Detroit, Mic! 
b TRADE Secrets. New book. 3.000 ways 
e to make money 500 page rice $4 
4 stamy B New Ww keg Tl 
f STEEL Tempering Book for mect 
$ and Mech ical Digest one year special 
f offer, 25¢ Mecha 1 Digest, Grand Ray 
ids. Mich 
AMERICAN I an—We cat 
you mone Send u list of publicat 
Ww and € wil quote 5 ] vest 
b prices Pottstown Magazine Agency, 1154 
Queen Street. Pottstowr Pa 
’ FASCINATING book Books for every 
x body Send stamy Paul J. Duff, 271 
North Mozart, Chicag 
- _ 
WANT reliable agencies Write 
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POPULAR MECHANICS ADVERTISING SECTION 17 


BUSINESS OPPORTUNITIES 


MAKE More Money! Start mail busi- 
yess; operate “Silent Salesman’’ system; 


can be done in spare time and the possi- 
bilities are unlimited But don’t invest 
any money in the Mail Business until you 
‘‘Booster,’’ for “‘The Booster’’ starts 
you in business for yourself; puts you next 
to the best money making ‘propositions on 
earth—ones that get You the money. Get 
away from wage slavery! Send l0c for 
two months’ trial subscription. Booster 
Magazine, 360 Northwestern Building, Chi- 
cago. 

WE Help Raise Capital at once to start 
you in retail—manufacturing—patent—real 
estate—mail order or any legitimate busi- 
ness by means of “‘Our Practical Method.”’ 
Particulars free. The Business Aid Co., 
K504, Detroit, Mich. 

A BIT Shy on Salary? I pick up $1,500 
yearly additional from newspaper corre- 
spondence. My book tells what’s news, how 
to get it, where to sell. Newspaper direc- 
tory included. No school 
expense; only 50 cent First sale returns 
investment. Morris White, Station 50, 
troit, Mich. 

“GASOLINE Age, Electric Dry Cell No. 
6 Ignitors. Peerless formula, Written 
demonstration and exclusive territory to 
manufacturers Cnaramtccd. $25. J. Dou- 
gan, 234 Smith St., Winnipeg, 

FORM a Corporation—Congre 
DPD. C. and all States; cheap. Raise money 
easily; advice free. U. S. Legal Corpora- 
tion, Washington, D. C, 
$1,225,000,000. 


Canada. 
Law for 


TURN your spare time into money. Join 
us in a profitable mail order business, one 
that you can operate at home. Large prof 
its; quick returns; small investment. Our 
1¢ years’ successful manufacturing experi- 
ence, personal assistance and new ideas 
assures your success. Write for 
proof and free booklet. Pease Mfg. Co., 
Incorporated, 144-148 Broadway, Desk A, 
Buffalo, N. 


HAVE you a 


mechanical device, 1 
rovelty, household or mail order 
If so, patent it through me and 
business with it. I show you how 
free. Sanders, Crilly Block, Chicago. 
WE start you in 
everything; men and 
$200.00 weekly 
tem Specialty 


artic le 


business, furnishing 
women, $30.00 to 
operating our “‘New Sys 
Candy and Popcorn Crisp 
ette Factories,”"”’ home or small room any 
where. Opportunity lifetime; booklet free. 
W. Ragsdale Co., East Orange, N. J 

AGENTS: Here's the_ best 
in: the country toc ! Cliffe Raincoats sell 
everywhere! Large plenty re-or- 
ders, height of season now on, exclusive 
territory. Experience unnecessary; we show 
you how. Particulars, samples, free. Cliffe 
Raincoat Co., 84-P Chambers Street, New 
York. 

MAIL two-cent stamp and I will send 
the most sensible mail order propositon to 
you. Small capital to start with, no possi- 
bility of failure, no obligations, no ada 
vance payment; but honorable horse-sense 
business information; which very likely 
means independence. Address: Expert, 
404 Home Bank, Baltimore, Md. 


agency line 


START a Mail Order Business of your 

own. Be your own boss. made $25,000 

in two years with small capital to start. 

booklet ‘‘Money Making Opportunities 

in the Mail Order Business,’’ sen 

McKean, Dept. 375C, 2232 

ew Yo 

Your Own 
busines: We 

busin 


nt free. 
E ighth 


Boss—Start mail order 
tell you how. 18 years in 
Everything furnished. 
and particulars free. Krueger Co., Dept. 
w. Washington Chicago. 
“START Home Business. Sell your ‘jdeas, 
plans, formulas and knowledge by mail. 
Scme make $1,000 monthly. Instructive 
booklet for stamp. Information System, 
268 Marietta, Ohio. 
DON’T Stay Poor a 
mail business. No canvs 
buy or sell. 


conduct cash 
ng, nothing to 
Box ink, penholder 


put dollars in pocket every evening after 
supper. Home correspondence, Absolute 
truth Plan ownership $1.00. Complete 


Essex Association, 
New Jersey. 

668 WAYS to make money. 2,716 for- 
mulas in Encyclopedia Business Opportu- 


pities, 3 yolumes, price $3, yours for $1. 


particulars 10 cents. 
Box 2240 Glenridge, 


Booklet free. B. P. Newnham, Wauke- 
gan, Til. 
START a Collection Business. Particu- 


lars free. National Service, Dept. A, Har- 
bor Springs, Mich. 

“AGENTS and Mail Dealer's Directory 
tells where to buy at lowest prices. New 
$1. Davis Co., Monolith Building, 

ew 


NOW a the time to learn to metalize 


flowers for hat pins, brooches, etc. Sam- 
ple and booklet for stamp. FP. Benson, 
Stewartville, Minn, 


FREE! Introductory offer. Your 25- 
word advertisement in result bringing “‘Ob- 
server.” Large Mail to 
cover advertising expe Additional 
words %c each. Quinian “Publishing Co., 
3004 Prairie Avenue, », Chicago 
ENERAL Sales Agents of Financial 
Responsibility and equipped with 
foree to take exclusive territory for only 
effective telephone Muffler, representing 
manufacturers. racker Sales Co., 305 
Fifth Ave., N. Y¥. 
“MAKE yourself independent 
ing mirrors. Send for booklet M. 
Thompson Co.. Dept. K. Akron, Ind.’” 
START Mail Order Business. Entirely 
new plan, suitable for either sex, young or 
old. Write B. Elkins, Farmington, N. H 
START business of your own ‘Twenty 
new plans in art of money making Regu- 
= Price $1.00. Sample copy arold 
Moline, Ti. 


tzman, 112 h_ Ave., 
START Auto Tire Repair Business, big 
money. We furnish complete Vulcum Out- 
fit. supplies, directions and instruct you 
how to start your business, enough for fifty 
vuleanized. guaranteed repairs, $2. With 
this you can earn $25, as regular business 
or in spare time. Richardson Tire Com- 
pany, Hartford, Conn. 


by _silver- 
M 4 


WE can trade or sell for cash any good 
business or property; mining claims devel 
oped and marketed; companies incorpo 
rated; stock sold. Addison Company, Crilly 
Block, Chicago. 


DON’T Sink Your Own Money in Busi- 
ness. We start you for few cents. Big 
profits, quick returns, selling our new 
wirdow letters. Samples necessary to get 
orders mailed Free. Standard Letter Co., 
2498 Milwaukee Ave., Chicago. 


START Automobile and Motorcycle busi- 
ness of your own. Capital unnecessary. 
All you need is a place to store machines 
We show you how, Automobile & Motor- 
eycle Exchange, Rochester, N. Y. 


MAIL order men: Get quick cash re- 


turns. We distribute fast sellers; factory 
prices. High class sales _ plans. Copy- 
righted prospectus free. Box M, Pitts- 


burg, Kans 


INDEPENDENCE and fortune quickly at- 
tained in the Manufacturing Mail Order 
Business. I furnish Formulas, Manufac 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Kevision and 
improvencut of Formulas and Processes— 
reduction «f manufacturing cost—utilization 
of waste materials, etc., * specialty. Book- 
let, Formula_ List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. D., 127 
Standard St., Syracuse, N. Y. 


$50 WEEKLY Profit—Your opportunity— 
Act Now. Be a “One minute’ postcard 
photographer. New process. No experi- 
ence. No canvassing. Work all or spare 
time—travel or at home. Mandel Post Card 
Machine makes photos direct on post-cards 
without using plates or films. Takes, fin- 
ishes and delivers 3 photos a minute, right 
on the spot. Wonderful invention Tre- 
mendous money-making opportunitics every- 
where. 500% profit and no expense 
total investment of only $26 will earn $2,009 
a year. Write today for particula 
learn more about this 6 Ib. “portable 
card gallery.” Address either office: Chi- 
cago Ferrotype Co., 209 Ferrotype Bldg., 
Chicago, Tils., or Dept. 209 Public Bank 
Bldg., New York, N. ¥. 


WE start you in a permanent business 
with us and furnish everything. We have 
new easy selling plans and seasonable lead- 
ers in the Mail Order line to keep the fac- 
tories busy. No canvassing. Small capital. 
Large profits. Spare time only required. 
Personal assistance. Write today for (copy- 
righted) plans, positive proof and sworn 
statements. M. Pease Mfg. Co., 541 


Pease Bldg., Michigan St., Buffalo, N. Y. 
BIG money to agents selling O-tak-a Tire 
Remover The only tire remover in the 


market that will do 
Sells for $5.00. 50 per cent profit to the 
agent. Many people ordering two and three 
at a time by mail. One sale makes four 
or five new customers. Write for proposi- 
tion for exclusive territory. J. W. Grumi- 
aux, sales agent, Le Roy, N. Y 


what is advertised. 


TWO successful manufacturing plans, and 
two dandy mail order schemes, complete 
instructions G. Elsea, Owosso, Mich. 


BE independent. Start ~ Money “Making 
Mail Order Business at Home. New Plans 
Everything furnished. Only s capital 
required. Free Booklet & Particulars tel! 
how. W. P. Miller Co., Box 234, Muske 
gon, Mich. 


DOES Alaska appeal to you? Will you 
take a chance with reputable, experienced 
prospectors willing to spend next season in 
unexplored section of the North? Write 
for details Eugene Allen, 177 Columbia 
Street, Seattle Washington 


,3t ART mail business in your spare time 
Possibilities unlimited Small outlay, big 
profits. Send stamp for select pr positions 


‘A” Distributing Co., Alder, Philadel 
phia 


HOW to raise the finest edible frogs in 
the world by the thousands in the city 
country. A proposition for the man with lit 
tle capital and small income. Write for 
free booklet. French Frog Farm, Monte 
rey. Cal 

MAKE $4 to $7 daily at home in spare 
time, resilvering mirrors, also chip, emboss 
transfer photos to glass Full instructions 
for all $1. Chas. Mosel, Tyrone, Pa. 

MAKE 500° profit with our Post-Card 
Machine. Anybody can operate. Price 

7.50 up. Circulars free International 
Metal & Ferrotype Co., Dept. A.C., Chi 
cago, TH 


or 


HAVE you mu anything to advertise? Our 
Rate Book tells you all about advertising 
mediums, rates, circulation, closing dates, 
ete. Sent for l0c. Worth dollars. Folder 
free. Correspondence invited Dearborn 
Advertising Agency, 455 Franklin Bidg., 
Chic ago 

$l A WEEK w will start you ina big 
money-making mail order business—wit! 
the best line—in spare time. Particulars 
free. Antiseptic Mfg. Co., 1864 Barry Ave., 
chicago. 


INCORPORATE your business under Ari 
zona laws, Cost small. No franchise tax 
Stockholders exempt from corporate debts 
Do business anywhere. Laws and forms 
free. Southwestern Securities & Investment 
Company, Box D488. Phoenix. Anzona. 


BIG profits: 


Open a dyeing and cleaning 
establishment, splendid field, very little cap 
ital needed. We teach by mail. Write for 
booklet. The Ben-Vonde System, Dept 
Charlotte, N. C 


FREE sample goes with first letter. Some 
thing new. Every firm wants it. Orders 
from $1 to $100. Nice, pleasant business 
Big demand everywhere. Write at once for 
free sample and particulars. Metallic Sales 
Co., 406 N. Clark St., Chicago. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306, Boston, Mass. 

LEARN the truth about Mail Order Busi 
ness before buying ‘‘outfits.”’ in 
formation and particulars se ree. Mail 
order Library, P. M., Tompkinsville, New 
orl 


ADVERTISING 
magazines; display, 
dailies, $10. 
New York. 

OXACETYLENE Welders, Blowpipes, Ac 
cessories, Fluxes sold Brazing & Welding 
Works, 25 Beekman St.. New York 

SOMETHING new—Make money 
facturing ‘‘Fuel Briauetts,”’ 
of wood or coal 
Smythe, 


MAIL order houses. 
surplus unused U. 8. 
Clay St.. Newark, N. J 


I MADE $50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. Tells how. Hea 
cock, Lockport, N. Y 


DO you want to start a mail order busi 
ness In your own home? Small capital 
needed. Particulars for stamp. J. Zimmer 
mann, 94 Fortieth St., Milwaukee. Wis 
consin. 


everywhere, newspapers, 
classified; 25 words, 25 
Dickinson, 132 Nassau Street, 


manu 
takes the piace 
Instructions 25c. Nat 
Oregon City, Ore. 


We will cash your 
stamps Roessler, 


MAKE an article costing % of a cent, 
sells everywhere 10 cents Something new 
Repeat orders constant Full instructions 
and working plans, dime silver. L. Jen 
nings, Mayville, New York. 

MONEY made with my Dollar Getting 
Secrets Valuable samples free. G. Ea- 
ward Harrison, Baltimore, Md 
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POPULAR MECHANICS ADVERTISING SECTION 


EARN good money opening safes and SEE what we say under “‘Patent” head- AGENTS WANTED 
changing combinations. Write Wayne | ing. Swift, Attorney, Washington. 
Strong, Tacoma, Wash. VAUDEVILLE pays big money. Sketches GET this offer—All the clothes you want, 

PATENTABLE ideas wanted—Send for 3 | for sale and written to order. Prices | All the money you vant. ‘To learn how you 
free books Richard B. Owen, 30 Owen | moderate. Full course instruction with each | C49 have one of our stunning swell ;ailored 
Bldg., Washington, D. C. . sketch. Well known author. Sidney Toler, | S#its absolutely free, not a penny of cost to 

POSITIVELY best ribbons, three, $1.10. Cape Cottage, Maine. express); to learn how 
See what I say under ‘“Typewriters.’’ Atech- YOU can make a fortune with our for- | Gay of ‘your life PB wg h day. 
ison. Ss. Furniture polish, chewing gum, tailoring really is, to offer SoU, 

FREE circulars about. money making 8, body goes wild about, 
plans. Frank Cote, Box 6, Saco, Maine. Order Bureau, Box 149, North Chicago. Tl. | thie clothes always free, do this today, now, 

r uis minute, write us a letter or pos 

PATENTS secured—C, L, Parker, 910 G - postal card 
St.. Washington, D. C. _BUILD a magazine brokerage business and say, “Send me your New Wonderful 
LFF New system. Exceptional opportunity; open | Tailoring Offer,’’ and receive by return mail, 
SEND no money. Just say “tell me how | field; large profits. Send for free book to- | free, the most astonishing tailoring offe 
to make $5 daily in spare time."’ Gibson ay. W. ©. Giard, Box 644A, Kansas | you ever heard of, a beautiful set of gq : 
Co., Drawer C, Harbor Springs, Mich ‘ity, Mo. ples to pick from, styles that will set ro 

YOUR ad in 100 weekly newspapers, 1c RELIABLE in each community to page 4 ~ an offer so surprising. so ues. 
a line each. Life Pub. Co., St. Louis. start in the sndar manufacturing busi- oe a x a you can hardly te. 

SEND name and address to place in new | P€88; no canvassing; small capital required. | jever had a sult as swell. 

Directory, and receive free prospectus and Write for particulars. A. A. Morton, Ar- | jast month, besides my sui E 
catalogue wide-awake propositions. Some- lington, N._J. Hill, Miss., says: ‘“‘The men are wild Pr... 
thing unusually ‘‘alive’’ for you. ‘‘Arma- LADIES do your own French Dry Clean- your styles. No trouble getting orders. My 
cost,’’ Thurmont, Maryland. ing, save dollars, or make thousands in — $40. 00 last week and all the tailoring 

SELL information from your district. We | business. Full instructions, $1. Boubel, want.” R. P. Gatewood, Pa., says: “My 
explain how free. Good money for bright, 528-15 St.. Denver, Colorado. suit cost me nothing. Nice. easy business, 
alert people. Splendid ‘‘side line.” Send COLOR. electric light bulbs and make big | Thanks for $28 check’ You don’t need 
for frce booklet. National Information Bu- | money. Formula for 25 cents. Chemist, | ™0@€Y or experience. No matter what you 
reau, Station A 12, Columbus, Ohio. Buenavista, Colo. cutlery, groceries, 
§ 5 a 4 oth s, 

COLLECT MONEY, by a_sure, simple, AN intelligent person may earn $100 | be sure to get our offer. 

system. Income $1,000 to $5,000 year. monthly corresponding for newspapers, No ter than anything else. good 

Quick results. No capital > canvassing. Send for particulars, Press'| agents everywhere. Your spare time only 

structive book, ‘Skillful Collecting,’ . | Syndicate, 700, Lockport. N. Y. will do. Write at once and receive fine 

National Collectors Ass’n., Long Street, SELL—Sample free. P. 0. Box 401, | Outfit and samples free. Everything ex- 

Newark, Ohio. Newport, N. H. The greatest heard of. 
- 1 sure, make big money and 

ORNAMENTAL plaster casting instruc- and 
tions and complete outa. including model MECHANICAL ENGINEERS — 
and mould, for beginners, $1.00. Wall pan- 
eis, ceiling centers, beams, hall decorations, WORKING drawings and designs care- ag Banner Tailoring Co., 
figures, columns, casting from life. Mah- fully prepared of inventions or machinery. — = 
ler, 117 Russell Street, Brooklyn, New York. developed. Reasonable charges. more as our 

> varson & Ross, Mechanical Experts, 822A, Ma rder_ Dealer git from your own 

(and higher) monthly, can start with small I WORK out ideas, make drawings, pat- cintie ae ieee ; manufacturers and 
capital. Particulars free. ‘Thos. A. Hill, | erts, machinery designing. Irwin D. | ties, If you are just starting a Mail Order 
3306 Quivas. Denver, Colo. ' Groak, Monadnock Building, Chicago Business or if already established, you can't 
THIS beats all—Charters for stock com- DRAWINGS, Tracings, Developin and afford not to handle our Patented Money- 

panies lower than other states; information Designing of Inventions, Devices, Special Making Getters. We sell exclusively to our 
free. Philip Lawrence, former assistant sec- | and Automatic Machinery, Tools, etc. Sat- Mail Order Dealers. We protect them. We 
retary of State, Huron, 8S. D., 98 Dakota | istactory rates and work guaranteed. West- earry stock and furnish everything. No can- 
avenue. ern Engineering Co., Hearst Bldg., Chicago. vassing. unnec- 

HOW to Successfully Conduct a Mail essary. rite today for Latest Patented 
Order Business rs ra 4 book of real se- TRADE SCHOOLS Leader and Manufacturer’s Easy Selling 
crets_and facts for 25¢ postpaid. Stark Mail Order (copyrighted) plan backed up by 
Co., Whiting, Ind. LINOTYPE instruction; day, evening af 

SELLING out my formula business. Ten $150, Empire ‘School, Pease Bldg., Michigan St., Buffalo, N. 
great formulas 10c¢ (silver), postpaid. Wil- York EXCLUSIV 
lisms Formulary, 510 Crary Bldg., Seat- - XCLUSIVE territory now being allotted 
tle, Wash. A COMPLETE course in Interior Deco- | for Little Giant Lift and Force Pump. Only 

. rating in all its brane ? e , thing of its kind, it has free field wherever 
4 ranches. Practical work. q 

INFORMATION reporters, guaranteed | iter any time. Write for further infor- | there’s plumbing. Removes all stoppages in 
$600 yearly. No soliciting. Write, Manu- mation. Kalam:200 School of Interior Dec- pipes, saves plumbers’ bills, prevents noxious 
facturers Sales Bureau, Hudson Terminal | oration, Academy of Music, Kalamazoo gases. Everyone wants it, everyone can af- 
Buildings, New York Michigan. ford it, age eee ean operate it. As strong 

6 in business world as among homes. 

WRITE today for Plain Talk; tells how YOU are wanted for Government Position. at jo speed. 50,000 cteoaiy in use. 
to make $50 week in mail order _busi- $80.00 month. Annual vacations. Short grant you absolute monopoly 
ness. Washington Herman Co., A-58 & hours. No “‘‘layoffs.’ Common education for life, if you are the right 
Spruce, Philadelphia, Pa. sufficient. Over 12,000 appointments com- dress at once. J. E Camaets, Dept. Pp, 41 

OPPORTUNITY for intelligent man, | ing. Influence unnecessary. —_ Excellent | Park Row, New York City 
now employed, to manage small business | Chance for farmers. Send postal immedi- — . 
venture. Spare time at first. Manager, | ately for free list of positions open. Frank- AGENTS—County and State; men and 
205 Mutual Bldg., Buffalo, N. Y. lin Institute, Dept. A 22, Rochester, N.Y. | women everywhere to sell the Piuless Clothes 


YOU can make money in the Mail Or- _EMBALMERS demand large __ salaries? = life- ag yg 
der Business. Booklet free, tells how. | Undertakers’ profits are enormous, new | satisfaction. "Agent Sutton of Georgia, sold 
INCORPORATE free, pay expenses; we | mastered at home. Be dignified and inde- 
take stock for services. “Listed Securities | pendent. “Information Prof. Valen- | {ine Company, 520 Wilcox Blig., Portland, 


Orevon 

WANTED—Practical business people to AUTOMOBILE School. You learn with 
consolidate with an_ established printing your hands under the superintendence of 
business. _ Address Wiche Printing Co., | the best instructors obtainable at the Chi- er: 200 to 500 per cont profit; talking un- 
203 W. North Ave., Chicago. cago School of Motoring. Writ necessary; our “Trust Scheme” 

AN opportunity to engage in a highly ——— F. b. Fdwards, Inst., Dept. * Envelopes do the work; general agents can 
grethable business ; openings limited. Write | 1619 Mictugan Ave., Chicago, Ill make over $100 weekly; send 10c for a 25¢ 

C., Suite 402, 500 Fifth Avenue, ample containing 115 needles; particulars 
New York City. BOATS AND LAUNCHES free : bay direct from the factory at whole- 

LET us show you tl F re: . - sale. Paty Needle Co.. 102 Union Sq., Som- 
Cost. you CHART of a modern sulimarine beat | erville, Mass. 

Bockbrader, B, 56, Toledo, Ohio. AGENTS—Drop Dead Ones—Awake! Grab 

Order Book, Bargain Circulars | Shows clearly and distinctly Pail this new invention. Low priced, waterpower 
Valuable Formulas, all 2c. | terior. Mailed in a tube for 25c. : home massage machine. Magical, marvel- 

Barstows’, 514 23rd St., Oakland, Calif. Mechanics Book Dept 318 W. | Washing- ous, mysterious. New fleld. Big profits. 
rSIS t St.. Chie: Sold on money back guarantee. “‘Margwarth 

ANALYSIS of drugs, minerals, manufac- on _St.,_ Chicago. sold 5 in 10 minutes. 31 in 2 days” Par- 
tured products made accurately at reasona- MOTOR canoe at sacrifice. Nearly new; ker sells 8 first day. Vaughn, ‘your ma- 
ble prices. Chemicals tested, formulas sup- Waterman canoe engine: speed, 12 milcs; chine has merit. Express 6 dozen.”’ Free 
plied. 3 Burton Chemical Laboratory, 553 | completely equipped, $90; cost $160. Cor- information. Blackstone Co., 386 Meredith, 
West Fort St.. Detroit. Mich. res pondence invited. F. L. Kraus, Au- Toledo, O. 

CONDUCT a “Candy Kitchen.” Clear | burn. Y. W ini 
$20 daily. Small capital required. Send MOTORCRAFT Encyclopedia—A 150- 
for particulars. Kennon and Co., 148 West page book that tells 1001 things every mo- Beautiful light. No chimney or mantel. 
Ontario St., Dept. A. Chicago. tor boatman should know. How to over- Nothing to get broken or out of 

MAKE your own goods. Save middle | come engine troubles. Price $1, postpaid. | Won't burn out. Will last for years. 
profits. Formulae for anything sis Popular Mechanics Book Dept... Chicago. price. Easy to sell. 200 per cent profit. 
ence. Catalogue for stamp 14 years’ ex- LAUNCH hulls—great reductions. We | Samples free. Why not try one on 
perience. B, Mystic Compene, Washingten, | are overstocked, Boat Factory, McHenry, amp? Luther Manufacturing Co., 

dD. € 105, Cincinnati, O. 
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AGENTS Wanted :—Mechanics and shop 
men make over $100 a month in spare time 
glling transparent handled novelty knives 
and razors Big profits. _ Sales easily made. 
Write for terms today. Novelty Cutlery Co., 
67 Bar St.. Canton, O. 

SALESMEN calling on 
gholesale hardware trade and manufactur- 
ing concerns, can earn good commissions 
selling our Celebrated Never Rust, the best 
preparation for protecting machinery, fine 
tools, mathematical instruments, instru- 
ments of precision, firearms, etc., from tar 
gish and rust. A reliable account easy to 
introduce to new concerns. od commis - 
dons on initial and consecutive orders. 
protection and honest contract assured 
Pocket samples Sancroft & Co., Harrison 


jobbing and 


pailding. Philade Iphia 

BIG money to agents selling O-tak-a Tire 
Remov The only tire remover in the 
market that will do what is advertised. 


Sells for $5.00. 50° profit to the agent. 
Many people ordering two and three at a 
time by mail. One sale makes four or five 
new customers. Write for proposition fo 
exdusive territory J Grumiaux, sales 
Le Roy, N. 

R. Agent We want responsible men to 
at the Universal Shoe Cleaner, a new in- 
vention; simple, durable and fully guaran- 
teed to do perfect work without adjustment; 
select your own territory; write 
The Universal Shoe Cleaner Mfg. 
(o., Enterprise, Kas 
AMAZING invention—Entirely new 
bumer. Changes common kerosene Jignt 
into large. brilliant, white flame. Rivals 
gas or electricity. Odorless, Smokeless, Not 
a mantle. Can't break. Wonderful, differ- 
ay Irresistible selling propcsition Expe- 
rience unnecessary. Show one; sale made 
Sample outfit, 35c prepaid, will start you. 


lamp 


Radiolite, 364 Colonnade. Toledo. 
BEAUTIFUL Embossed Gold Window 
letters make 1,000% profit without experi 
exe. New, easy proposition. Signs al- 
ways needed. Ours last for years. Rock 
bottom prices. Essentials to work with 
mailed Free. Embossed Letter Co., 2494 
Milwaukee Ave., Chicago. 

BIG Money in Selling Used Automo- 


Business so easy to 


biles—No 
congenial. On $50 to $200 


profitable, so 


jovestment our agents make $50 to $100 
per week. We furnish the cars and teach 
you how to drive, sell and repair them. 


Write today for particulais and territory 


The Automobile and rcle Company of 
America, Dept. 1, 1769-1787 Broadway, 
New York City 


Won 
building 


‘he Silent Fireman!’ 
Extinguisher! Every 


AGENT 
derful Fire 


needs them! Small ce Profits im- 
mense! Thousands sold “daily! Startling 
conditions! Competition overthrown! Send 
for Ideas, Now. Free. 
Metropolitan anfg. Co., Newark, N. J. 

SALESMIGN: end your name and ad- 
dress to Raymond rood, 900 East 
Eighth St., Cinecinnat Ohio. I am the 


Manufacturer's Sales Manager for the best 
household and office electric specialty ever 
invented. Sells for $3.50 and $2.50, Guar 
antee for credit or deposit required, Capa- 
ble men only need apply. I want only a 
few men. The work is permanent, profit 
able and high-grade. You will be given 
territory and expected to produce business. 
“AGENT: to ‘daily. New inven- 
tion. Wonderful Spring Winder Machine 
Hand power, Simy and strong. Makes 
wire springs any for any purpose 
Factories, mills, machine shops, garages, 
éc., buy at sight. rresistible. Men en 


thusiastic 
Sales Co 


Write at once. 
Huron St., 


Nat'l Mfg. & 
Toledo, O. 


AC 1 If you don’t make $4 profit 
the first day selling Tate’s Dust Absorbing 
return Samples. Many 

Write quick for par- 
ticulars. Dept B-4, Consumer’s Direct 
Supply Co Soston, Mass. 

AGENTS Wanted—Sell Rich pone. im- 
ported S6x68 rugs, $1 each H. Carter, 
Milan, Tenn., sold 115 in ome days: his 
Profits, $51. You can do as well, Write 
for sample offer and unique selling plan; 
exclusive territory Condon, Rug Im- 
porter tonington, Maine 


Postpaid to Live Agents: Com- 
Sample Wonderful New Sanitary 
Phenomenal Seller to every 
one user Enormous Profits Agents 
‘imply Coining Money. You can too 


Santphone Co., 
YOU can 
local agent 


Chicago. 

make $$$$ as our general or 
Household necessity: saves 80 

permanent business: exclusive 

salary or commission; free sam- 

Pitkin, 113 Redd St, New- 


POPULAR MECHANICS ADVERTISING SECTION 


NEW suit offer! Just send us your name 
and you will promptly receive the most as 
tonishing—yes, wonderful suit offer, togethe; 


with Paragon Complete Outfit, packed with 
big assortment of Cloth Samples, Tape 
Measure, Fashion Figures, Order Blanks, 
etc,—-all absolutely Free by Return Mail 
Postpaid. This includes an offer on a fine 
suit for yourself so liberal it will startle 
you, and our Grand Offer to start you ‘n 
a big money-making business for yourself 


Our wide-open 
ileges will 


terms, 


conditions and priv- 
astonish you 


The low prices we 


will make you on men’s high-class clothes 
will amaze you. And we pay all express 
charges. We go to the limit in liberality. 
We want you for our agent in your tow: 
so that we can turn all our business over 
to you We will start you in a big, estab- 
lished, money-making business. New agents 


make $40 a week. Do you wonder that our 
agents make all-kinds of money? We must 
hi an agent in your town. Get our 
and the Special Paragon Outfit, 
is already packed with big Assort 
ment of Cloth Samples and complete equip 
ment, ready to be sent you free, charges 
paid by us. ‘First Come, First Served.’’ 
Rush your answer to us quick if you want 
a suit for yourself, before some one else 


gets the prize Address Dept. 11, Paragon 
Tailoring Co.. Chicago 1 
AGENTS—We manufacture glass paper. 


Plain glass windows made to look like real 
stain ; something new; easily applied; 
big money maker; two sample sheets of pa- 
per, with catalogue in colors and discount 
sheet, for 1l0c. I Parrish & Co., 202 
S. Clark St.. 

LIVE agents wanted. A permanent ir 
come selling Koeth Kombination Kit, 15 
tools in one. Finest tool steel, guaranteed 


Big profits. Wonderful seller. Exclusive 
territory. end for free sample coffer and 
terms Currier-Koeth Mfg. Co., 52 West 
St.. Coudersport, Pa 

MAIL order ads that pay, 20 different 
propositions fully explained. All bona fide, 
sure-fire Money-getters. Eac » foun- 
dation of a successful Mail Order business. 


Send l0c for full particulars and regular 
bulletin of new propositions. Mail Dealers 
eee House, 450 Franklin Bldg., Chi 


cago 
selling our wonderful sign 
letters for office windows, store fronts and 
glass signs; resembles finest gold leaf; 
easily applied: samples free. Metallic Let- 
ter Co., 406 N. Clark St., Chicago 
AGENTS, men or women, make big money 


handling Grab’s Famous Household Special- 
ties, Fastest selliyg articles of the age. 
Easy, fascinating work. Spare time or per 
manent. Hurry. Write today. Victor M. 
i & Co., C16 Ashland Block, Chicago, 

AGENTS—Get six 
Write 


pairs guaranteed hose 
for unparalleled special offer. 
Big money selling Triplewear Hosiery. 
Beautiful line, guarantced six months, First 
secures agency. Triplewear Mills, 

Dept. D, 13th and Sansom Sts., Philadel- 
phia. 

AGENTS—Stamp Names 
on key checks, name 
Lotel and baggage checks We supply blank 
stock and stamping outfits; sample free. 
Hart Maaufacturing Co., 303 legraw St., 
Brooklyn, N. ¥ 


and Addresses 
plates, watch fobs, 


MAKE 25 per cent commission selling 
advertising novelties, nail files and tooth- 
picks in leather cases Good side line. 


Big orders. 
yon, Owego, 


WANTED— 
novelties. 


Samples 10 cents. Joel Ken- 


Salesmen to sell 


up-to-date 
Three samples that 


an be car- 


ried in the vest pocket, 25 3. P. Coates 
Co., Manufacturers of the Famous Triplet 
Emergency Tool, Norwich, Conn 


Ladies or gentlemen, to sell 
the highest grade toilet goods, flavorings, 
ete., direct to families High class house; 
fair dealing; repeat orders sure; large cash 
commissions. Address Kingham Bros, In- 
dianapolis. Ind 


“ALCA,” the famous $6.00 Vacuum 
Cleaner, seeks a few more willing agents 
fo show its merits, and promises prosper 


ity and 
edge 


success in return. Write for gili 
proposition Alea Co., 366 W, 50th 


19 


GREAT suit offer! Just write us and we 
will send you absolutely Free, by return 
mail, postpaid, a large outfit comtaining a 
big variety of cloth samples, fashion figures, 
tape measure, order blanks, ete Everything 


Free, and we will start you in a paying 
business. A most liberal offer on a suit for 
yourself that will make you wonder, Terms 
conditions and privileges that will astonish 
you, We will name you so much lower 
prices on men's fine clothing that it will 


surprise you. We 
town You can make $1,000 t 
year. If you will write us before we get an 
agent in your town you will get a wonder 
ful offer As soon as We get an 
town he will get profits on every dol 
lar we sell in his territory. We turn all 
our business over to him That's why our 
agents make so much money. If you 


want a live agent in your 


$2,000 per 


a suit for yourself, answer Quick before we 
get an agent in your town, you will then 
get all of our great inducements Address 


Dept. 468, American Woolen Millis Co., 
Chicago, Il 


AGENTS 


make big money 
new gold letters for office windows, store 
fronts and signs. Any one can put 
them on Write today for free sample and 
full paritoulara Sign Letter Co., 
406 N. Clark St., 

WANTED 
die our line 


selling our 


Chicago 


Agents in every 
of Sanitary 


state to han- 
Brushes 100% 


profit Write for particulars and territory. 
The Bradley Brush Company, Chicago, 602 
West_ Lake 


AGENTS—It costs me about $2.00 to se- 
cure your name and ship sample machine, 
but it’s a dead sure way of convincing you 
I've got beet household invention on earth 
Canvassers and crew managers make up to 
$20.00 a day Elmer KE. Stevens, 118% 


Adams Express Bidg.. Chicago. 

AGENTS—Canvassers—Stop wasting val- 
uable time wishing for opportunities. Get 
connected with jour fastest seller, known. 
Dollar making opportunity for willing 
workers Enclose stamp. Armstrong, Bush- 
nell Blidge Springfield, Obie 

LIVE agents are making $100 weekly 


selling our 
auto tires. 
will buy on 
Trenton, Tenn 

100% PROFIT and 
live agents. 
age Knox-All Corn 


outfit which doubles the life of 
Every chauffeur and auto owner 
sight Gibson Specialty Co., 


exclusive territory to 
Send ten cents today for pack- 
Remedy, with full par- 
ticulars, 75e dozen. $6.00 gross Unsold 
goods returnable. Liberal treatment. Credit 
allowed State managers wanted, Beebe 
Company, Yonkers 

WRITE us today 
Sellers in New Idea Sanitary Brushes, 
proposition appeals to hustling agents ev- 
erywhere. Work steady, commission large. 
Illustrated booklet sent on request, 
lL. Silver & Co., Dept. M, Home Office 
Factory, Clayton, N. J 


QUICKEST seller on the 


about our “26” Best 


Our 


ana 


market; get In 


touch with it now; big money selling this 
winner; particulars free. Aaron 
Pawnee Rock, Kan 

HUSTLERS wanted for a wonder sell- 


ing line of sanitary 
profits; territory going 
once Fuller Brush 
Place, Hartford, Conn 
— 

EN or women, 
nity, send us your 
room to tell you our 
Specialty House, Dayton. Ohio 


AGENTS—$5 daily selling our 
Tool, 12 articles in one 
Sample free. Thomas Mfg 
Third St.. Dayton, Ohio 

LIVE agents are coining money 
outfit which doubles the life of 
J. E Greene, Box 180, 
MONTHLY 
worthy men and 
tribute samples: 
work 8. Scheff 

OUR Patented 
big profits, 


ld brushes, Big 
Write us at 
3 Headley 


Co., 33 


tooking for an opportu 
address. We haven't 
plan here Standard 


Handy 
Lightning seller. 
Company, 462 


with our 
auto tires, 
Newport, O 


$100 and expenses to 
women to travel 


big manufacturer 


trust- 
and dis- 

Steady 
Chicago. 
Sells everywhere, 
established. Rep- 
resentative wanted in each town. Sales 
doubled each time cover territory, Cata- 
logue and samples free to workers Sales 
Manager, William-Preston Co., Owensboro, 


Leder 
demand tor it 


St. «Dept. B). New York Ay 

FREE sample goes with first letter. WE manufacture six fascinating game 
Something new Every firm wants it, Or- hoards. 100% profit Orders repeat. Can 
ders from $1 to $100. Nice, pleasant busi- be carried as side line where Candy, Pipes 


ness Big demand everywhere Write at 
onee for free iple and particulars Me 
tallie Sales Co., 406 N. Clark St.. Chicago 

AGENTS: Our Columbia Folding Hand 
Bag is the best propositon on the market 
Not sold in stores Big profit Write for 
terms and other big sellers S V Dia- 
mond, 35 West 2ist St... N. ¥ 


and Cigars are sold Particulars 
Unique Novelty Co.. Independence, Ta 


AGENTS: Did you ever hear of anyone 
selling popular 25¢ sheet music at Se a 
? { can do it, and make 300% 
Four sample copies and proposi- 


n Chie 
Dearborn, 


co Book & Music Co., 
Chicago. 
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POPUL 
AR MECHANICS ADVERTISING SECTION 


AGENTS—Traveli 
home we raveling Salesmen— 
pany by, the I AGENTS, Signist 
ield Buildi: om- | me sts. 98 
who are ig, Bridgeport en who start out of every 
up-to-date > manufacturers | the money back. Sellin Others AGENTS 
with their Trousers Belts, equipped made is easy with ing finest window | cond one anted—Send $1_and 

“BB” Buckle atented non-slip pec ree. Demand 1 ounted sample we 8 one Cigar Li sheer, and Gas — we will 
A belt w es. The marvel of p roller | quality and | vig because of mail | Nicotine Consumer’ f Comb Chan aehtet, TE 

ithout hopes of the times. | 2480 Mi ow prices. J superior | H onsumer f > Cleaner, im 
end. In adjust pes, loops or fii Milwaukee 4 Johnson Letter © elder, and or pipe, one time 
ustment ipping ukee Ave. hic: er Co., wit! one of one | look 
ne rival. N and appearance WE hz : cago. 1 agents’ t ch of our Tie 0 
Worth one s mailed for tif ar- | seider “te: soldering i uires GI ositic 
» dollar tifty cents. every me ron, no acids iREATES 
Sample buckles cman Give waist measure cheap, no 7 a Can be made cids, | invention. i Sensation of the Year! N = 
vestig wailed for ten e. | for ale. Will very limi emmeter ear! N 
vestigate this wonder en cents. In- $1. Sample ll furnish for eliminates all r Spark Ga a 
iekle_without_ invention in a Pyrotor_Company lve. demonstrate ; — plug trouble positively wear 
_Tongue.”’ ake 0%” ry aut S; eas writ 

AGE FIKELESS 8S 0. make 100 » owner t easy to rite 
P get the money wi <LESS Smoke Ci profit. Pa ay Nort 
aut atic one patentec e Cigar e pre rticula gent Nor 
automatic. razor istropper peo perfec oy Contain o., repaid 6: Buckeye Sam- Bldg 
seller. Satisfaction gu: in- | them. 25c sé niess. Everybod acco, AGE ACCEssori€s rv 

aran- sve sample ay ENTS—200% 
¢o., Dept. A for terms, Auburn 8 n- | Sales Ag nple, 10e postpaid. G nokes | Pencil. . 200 Profit—Rex place 

NEW  Sterl Auburn Park Sta., Chie upply HERE St. Louis, Mo. saertner | freckles, 1 larmlessly rem tex Wrinkle hors 
Sterling Shoe BO. | qustic your opp< arge pores, etc. Oves wrinkles, off 

wnanza. Al € Cleaner. Agents’ ustiess t portunity. S shows impro First pro 

cleans wud. | iron shoes, fol clothes heme. $5 to provement. Sell 3 Applica: ing 

m heel to toe snow | door ding sleeve ars, at you suce daily. 3 every 

son or child's sh A oe On grown or locks. All f e boards. keyless ecessward. FE Sample At 
actually 's shoe in one per- dail, ast sellers. Mfg. Co. articular 

for. Capable agents Profit | De sxter ously Send EVERY dept. 450, Toledo, Royal A 
pring agency and get now | cago. ply Co., 508 So. dering if 

Grand Ave a Hilker Mop Co 1238 JUST out. Talk Chi- | Be there with new window leti 
ago. 3 fer out. Taik of New ple. st with our F er signs, 

~TPORTRAIT age as Lighter; ‘self-li New York. Wizzz It make ree mount 

credited. 3 shipments—re. ast sales; bi ter Co., 2451 Attract 

tures and sai ow Tops, Sheet Pic GENT ew York. Res ofits. Brandt’ 

& Co free. James I Pic- | selling $ wanted everywhere for easy puts a Stropper, aut Patented 

sk B-3, Chicago . Bailey | made. Ps $25 easy | or safety. on any 

have mz articulars fre tily easily | ma etails at $2 razor, old styl 
tional inven made several Washington Stre e A.J. 31 n wants one. 2. Big seller. Every 

tions and most sensa- reet, Delph , 310 N. | prices Write a Every 
the market 1 n are now ensé TRA os and territo qwickly for 
> f yo ready for IT Agents: 42 Hud ry. P. Bri terms, 
a day positively u wish to make 5 pia, Pasteli : 16x20 © dson St., undt Cutlery ¢ 
ah ‘ y, write e .00 | Big mc ine, Bromide, rayon. Se- AC ew York City y Co, 
particulars. quick, for tern ig money in e, 40c. Frame +, iENTS— Bes y. 
Chicago. American Pyrofor and guaranteed our conver portrait. ‘Dally: new st Largest profits 
“$2.50 =. logue and samples New cata- | moves moves up razor strop 
man, in each rot aid one man or wo- Co., Dept. M 2 19 Ellis. fried Portrait safety — and forth. All down,  strop 
culars and take ¢ n, to distribute free br AGENTS, loo _Ellis_Ave., Chicago, | this a a See display ad ordinary or 
erma concentrated fla- Sell them post cards, $1 New vo: 8S. C. Kanner, 46 
jegler Co., 443 anent positor profit. 20 for M » 592 Broadway, 
cago, Ill. 0., 443-D Dearborn Bt. . rvinced, Publishers thousand 3 son sold 114 at 20c. thm 
AGENTS—Li arbor: 1. Chiea earing House. Premi 58. Every wi 2ve,  thist 
American 1 ve agents to AGENTS— um certificate does man wants one 
Fiber sell ‘The | ca a a da sample with f es the work 
4 year’s gaurantee; ver Broom,’’ on se sells in every y easy. Our nee facturing C irst letter. B . _ Free 
does w one | scheme. Bi very home. Ne edie | facturing Co.. 734 Mc owbeer Manu- 
; > exclusive t y with corr Pp ig money f ew selling GET Y madnock, Chie Bes 
big, perm: eiritory; fre articulars f. or general our Sha ricago. 
anent business: on samples; Delr ree. H. agents. made by a re of the tremer Mo 
county. Must zone man in every mar, St. Louis, Mo. Newell, 5600-2 with our, 100 gua 
vicago. 2255 8S. State St WE want liy Mich. ercury Sale: nt profit wal 
a VACUU St. | repair kit ive agents to sell ; ales Co., Adrian, = 
let M Cleaner age mi _that repairs new tire AGENTS = ! 
celebrated wanted, to sell Conn, Big profits. Bo puncture in one gold wind 500% profit selling our Cal 
Std. of the world. M acuum Cleaners m 250, Greenwich, | ‘langeable letters, novelty Ing Out 130 
vacuum cleaning. | Wi ade by originator “CONSIDER * mous deman 800 varieties igus and Pe 
Can today for free field for a fan minute the immense Co., Be atalogue free 
ome.” Thurman. ake Yours a Dustless gasoline and y tor operating by ae uren St., Chicago, ivan 
pany, Syndic an Vacuum Cle stless | be and your agency by gas or AGENTS bot vicago, Il. = 
Syndicate Trust Bldg ity—a immediatey. apetication wilh | essary. 400% = 
— Louis, Ce or e -no electric- se Say ng ¢ 
which doubs coining. money with our wae 7. ples de. Ev hild can attach thes cla 
‘ Write, ‘The William. Hol life of auto ti our furnit © agents, either sex. to sell | — Warn 
Lane. New Holme Co., 2 Williams Co., Big profits. “AG EN 
_ SEASON on for our bré jon St., Dept. 2, Lightning in “Fluff.” It’s 
Get in now. Get y yrand new specialty AGENTS wante — size sample and a er. Big repeater. I th 
‘ new. Something handle our high- t this sure. I special ed 
{urry. Mississ siberal s. Big am osiery. Chics T. Co, 19 
Kans, ississippi Valley Co., Pittsbure. Free particulars. 
8, LIVE agents Utica, N. Y. Call a Minute Demonstration Makes M 
‘hange egister u are coir tively Sale, 1 large = 
Purse. Rapid Ww. — doubles ining, money, w with our our sample blexest — bonanzs 
“ate ) atically 8. yman Spe f auto ti and particuls . Free Vv. 
1 Smallest Ca: up or down, N ti Hamm 1 Specialty ¢ ires, | 12-14 Spr irs, G. V. Sales © - 
ash Register kn o resetting ond, La. y Co., Dept. 2 Spruce St.. New Sales Co, 
empty looks full ster known, W: w AGENTS: | ork. 
8 f When ANTED— iENTS: - 
teed two Absolutely guar auto specis Active agents for f chen Brand new ki 
xty-Six J 1 or money of ette aly. P. ¢C. N ast selling housewi y. Sells at it na 
teasons Why" free. unded. ette Blvd., Detroit, Mich. oble, 130 Lafay- buys. Orders ha 
Cash Regi outfit, fifty cents. gents START a M 5e prepaid. Le Roy gents 
wis Co I ailing Bure Park Pl: toy Specis 
thing new and Painters: Some- | ress, Rubber “Stamp, 15« = every city call N 
Silver Letters Attracto Gol ational Sti with ad. | t? sell my H ir and machine sb 
one can different kinds. or Works, 42 N. | Specialties Tool Holder and m 
lettering Make bi Any- atalogue. cc mpi any money. Morg: po 
store windo vig money | real ¢ - ewport, R. I an Mfg. 
sparkling. fliashi Ws and selli duality “Go. i specialti be ae 
shing chi ng our | end t ods. Write are AGENTS—P 
plates and si ripped = glas erritory. Si for partic ortraits 3 ; : 
i signs. 1915 s name- | 8 ioux Falls N iculars | Sheet . ame ae = 
ple letter free. catalogue and sam. Sioux Falls, S. D. x Falls Novelty le — le. 
North Cl: Attracto Sign C —RIGGEST days’ credit. Views yo 
lark St.. Chicago, 0. | prot T little seller 7 log free. Consolidé amples and cata 
AGENTS: Here's the t Housekeepers 200% 1195, 1027 W Co., Dept 
sell country today! agency line Budlong. to carry. Low prices HOME Business. — 
Large profit AGENTS—E Providence. R. I s. | mation, ete., for Collect names, infor- 
s, heighth of seas s, plenty re- Sig m bosse income. siness concerns. Ste 
aive territory. on, exclu pie fren — Silver formation System. “260° Mat for 

» show you how. P “@ unnecessary ; P obnston_€ able. Sam- | AGENTS 269 Marietta, Ohio 
free, Cliff how.  Particula Bl Quincy, I am AGENTS a, Ohio, we 

Stre liffe Raincoat C ars, samples, G money f > rot and Sign Painters 

Street, New York, 0., 84-P Chambers sath women agents m 
CARPENTERS ombined. Newes ssage and s re mou ew, easy propos ~ 
4 os, others, either Utica, Best. Bath King, ter Basten in te 
Hinge for amous Gravity Spi BE ilwaukee 
y 3 e Ave. en 
q  Re-order doors and windows, Ea daily. own boss. Earn $5 “Wake $3 each Chica. 
Geshe ind terms. H Z a ick. Dept. J, Rs F articulars free. six a day; at apg nothing to sell th 
Ind oosier Hinge Co. :ENTS—To darkest shine all night di 
"IVE Agents W pplian ) newes 5609 Hals om. Pioneer Portri 
a Agents Wanted—Hustle the market ; electric | ted St., Chicago ult Co., = 
r- attractive 1912 rs to han- | li electricity, in t 1 everywhere MEN and wome — 
ges of soap and combination pack- beral profit: sales- home and office. | fan wanted to sell my 10- De 
> premiums. O articles with valu- a pound, no experie ie sample, weighs Good profit. ment for sewing machines P 
$65 in 47 hours; agent ma required; it show knowiedge of counts. T. G for cireular and dis 
another $22.50 another $21 in 8 one light instea shows how : . G. Griggs, Sprir 
ther $22.50 in 10 hours istead er now to use CIN igfield, N. J. 
cago. Bets 3.50 and saves a_Avenue, Phils 5133 
he pur- DEMONS adeiphia. _ k 
Light Co, Past aluminum STRATORS wanted to sell best 
neinnati, Ohio. st big profits Write f sells in every home; 
La range, MM. - 


POPULAR 


THE profits are large, the work easy, the TRY our new article—Everyone needs it 
time ripe. Embossed gold window letters Liberal proposition to agents Send 25 


Jook much better and cost you less. Write cents for sample The Montgomery Com 


for Free mounted sample and Special Prop- pany, Devils Lake, N. Dak 

ositjon. wg Letter Co., 2461 Mil AGENTS—Big money distributing free 
waukee Ave., Chicago. 4 |__| pkgs. Borax-ce Soap Powder, Ward & Co., 


BOKAR: \ Diamonds—Agents, everyone, 1778 Berteau Ave.. Chicago 
wear and sell our famous Bokara Diamonds; 
write for sample offer and catalog free. Parkhill’s ad under Miscellan 


Northwestern Jewelry Co., 52 Northwestern | 

Bldg. cago. AGENTS Wanted to sell State rights for 
Old Style Curry Comb Re- Cooler, J. H. Collett, Eddy, 
placed! Wonderful new invention every — 

— owner wants. Sells at sight 140% ANY man with ordinary ability can make 
profit. Write quick, Winner Manufactur- $10 daily We show you how. New at- 
ing Co., Watertowr & # tractive proposition J. R. Gorman Co., 


Sabina, Ohio 


To handle 


AGEN TS—Ladies 


our Money- Making, Fast- Selling. Patented _ SEE what we say under ‘‘Patent’’ head- 
Specialties. Write today for particulars. ing. Swift. Attorney, Washington 
The F. A. Coyle Supply Company, Delavan, AGENTS wanted that can sell a sure 
Illinois. seller. Carroll Co.. Tahoka. Te 


MECHANICS ADVERTISING SECTION 


HELP WANTED 


BIG money writing songs. Hundreds of 
dollars have been made by writers of suc- 
cessful words or music Past experience 
unnecessary Send us your song poems, 
with or without music, or write for free 
particulars Acceptance guaranteed if 
available Washington only place to se- 


cure copyright H. Kirkus Dugdale Co., 


ZARN $10 to $15 a week and hold your 
po a. besides No canvassing We, as 
manufacturers of patented Just-in-season 
specialties, have new easy mail order plans 
to keep factories busy We furnish every 
thing Large profits Small capital Ex 


perience unnecessary If you are one of 
the want-to-go-ahead-kind, write for our 
most modern (copyrighted) plans Sworn 
statement I. M Pease Mfg. Co 540 


Pease Bidg.. Michigan St.. Buffalo, N. ¥ 


ONE Million Agents Wanted. Fast sellers AGENTS: Novelty 


Sign Cards spell easy 


cost 2c, sell a > up to : cash, Adam Fisher Mfg. Co.. St. Louis, Mo, 
Every firm needs. "osta wings samp es. - — 
told Embossed Co., 2497 Milwaukee Ave., GENERAL and local ; agents wanted for a 


well known l(c household article of un 
Chicago. usual merit and profit Fred. Sander, 
AGENTS—Handle our Malden, Mass 
gram jewelry and make $5 profit daily; WATER Filters costing 2c sells lic, No- 
samples free. Brett Bros.. Boston, Mass splash Co Superior, Wis. 
AM making $200 every week with original AGENTS. Write 


us Good proposition, 
watch proposition; there's room for you to | quick sales, large profits. Guaranteed 


do a same. Calkins System, Syracuse, Birkbeck & Son, Freeland, Pa 


- AGENTS—Traveling Salesmen—See Ad 
“BOOSTER” —The M You Need: vertisement under ‘Printing.’ Clifford 
Two months trial subscription, l0e. Press 
zine, 460 N rth: wester 
in 46 uild SALES managers for the greatest pencil 
sharpener ever invented Retails $5. 
to sell new automatic tool to 


AGENTS Strictly high grade. Liberal discounts. Ex- 
farmers. Big demand and large profits. clusive territory. Spiro Mfg. Co., 101 St., 
Write for profitable offer. Superior Wrench New York i ‘i 

Company, Marshalltown, Iowa Box 


WANTED one thousand chauffeurs and 
repair men. Our demand for automobile 
engineers exceeds the supply Calls for 
men of intelligence and mechanical bent 
capable of commanding $100.00 to $150.00 


per month upon graduation Resident 
course $20.00 to $60.00 Home Corre- 


spondence course completed by practical 
road and shop work at this school, highly 
successful, Look this up. Auto Schools of 
America, Dept. T, 1600 Michigan Ave.. 
Chicago 


LOCAL representative wanted in each 
town to sell our underwear, hosiery, neck- 
ties and sweaters direct to wearer on com- 
mission. Profitable opportunity with perma 
nent future because every article is guaran- 
teed satisfactory or money refunded. Write 
for Spring and Summer catalogue Stead- 
fast Mills, 27 Courtland St.. Cohoes, N. ¥ 


| “MEDALLIONS scll at sight. 300 per 

cent to 500 per cent profit. Make up your 

- easy.”’ Catalog free rec esag Co., 1205 
Letter Co., 2467 Mil W._ Randolph _St., Chicago 


- ee I WILL start you earning $4 daily at 

selling Bottle home in spare time, silvering mirrors: no 

Cap. Send 15 cents for sample. H. Fern, | 4; pital; send for free instructive booklet, 

1300 West Ontario St., Philadelphia, | giving ‘plans of operations. G. F. Red- 

. mond, Dept. 306. Boston, Mass 

IT’S a whale of a seller. See Magic Sil- AGENTS wanted everywhere, $10 to $25 

ning Battery “‘ad’” on page 155 daily asily made; automobilists want it; 

AG “AGENTS wanted for self selling automo- doubles life of tires: send for booklet Fi 
bile Cloy Spe- delity Mfg. Co.. Dept. PM. Ephrata. Pa 

clalty Co., Harwichport, AGENTS wanted. Every clty. First new 

FACTORY men, $5 weekly. Sell Noxit patented attachable bre producing fan 
Hand Soap to fellow workmen Samples | for sewing machines, retails $1 Attacha 


free. Russ Company, Beloit, Wisconsin ble Fan Co., 80 West 124th St.. New York. 
READ this. Useful things to make SELL our gasoline lamps! Absolutely 


the work easier for mother. Agents want- indestructible Outsells Old Style 5 to 


ed. H. Henderson, 1509 Scott St.. San can monopolize lighting business Some 
Francisco good territory left Doud Lighting Co., 
EVERYBODY needs rubber stamps. 174% No. Sangamon Chicago, Til 
Make them yourself. Simple process $s AGENTS make $30.00 weekly selling our 
vuleanizer. Circulars free. Central Stamp 500 Handy Household Articles; catalogue 
forks, N le, Ind 


free. Scheff Company. 1637 Wells Street. 


PERFECTION Pocket Adding Machine Chicago 
Lightning seller. Agents wanted. Cincin- MY new Census Business Guide. Fast 
nati Specialty Mfg. Co., Dept. R, Cincin- | est selling book on earth. Agents making 
nati, Ohio. $10.00 daily. Outfit free. Prof. Nichols 
WEEPING doll, _very laughable. P. Box Dent. 6. Naperville. Til 
7. Roslindale, Mas $$—OUR general and local agents make 
~ SALESMEN residing outside of | many dollars. Household necessity — 
New York to sell our products direct t Quick repeater—Permanent business—Fx- 
merchants in their locality. Excellent op- clusive territory—Big profits—Free sample 
portunity Experience unnecessary Pru Tee-Pureet Co., Box 552. Syracuse 
Canal Sts., SELF threading needles, a paper 


Agents’ samples and terms free. Ladies’ 
~ WRITE now —be first and only agent in | Art Co, Dept. 41, St. Louis, Mo 
your town Agents average a gross a day 


JENTS—250% 0 Wonderful lit 
and earn $30 to $40 a week. Two samples 
and complete agency plan for Ralloc Wei for. be 
Retainer Co., 205 Greene St.. N. ¥ carried in_ packet Write at once for free 


400% PROFIT ‘selling Gordon Photo Pil Mathews, 1962 Third t., 
low Top High grade work Samples and 
catalogue free. Luther Gordon Co, North- MAKE 500% profit with our post card 
western Bidg.. Chicago machine. Anybody ean operate. Price 
FREE! FREE! Particulars all about the $7.50 up Circulars, oe ees 
most wonderful agents’ seller ever put on & Ferrotype Co.. 
the market Big profits: little work. Write ——— 
today, A. Johnston Co., 341 East 85th St., AG 


wanted for New Self Heating 

York, N. Y Tron. reatest seller ever found Also- 
; lutely guaranteed $8 per day at the 
did profits; illustrated booklet free. The 
Carr-Fitz Co.. Elizabethton. Tenn.. Box 65. NT 
LADIES or men agents for profitable Poe New 
utensils, ete. Occidental Supply Co., Seat 


Cincinnati, O pocket ta marked 
silver pocket key tag, marker 
AGENTS—Make $20 daily selling county with your name and address, with key ring, 
ents. w indow Ventilator Co., Caney, 15 cents We want vou to take orders 
ans, 


100% profit We sell blank tags. steel 

AGENTS—For rapid seller: large prem ; letters, key rings, etc Pease, Die Maker. 

sample l0e. The Hazelrigg Mfg. Co., 170 Manchester, N. H 

W. 2ist St. Oklahoma City AGENTS—Don't accept an agency until 
AGENTS to sell our ary “ise repair you read our new book, “Piling Dollars;’’ 

outfit. David E. Bear, Pierre, S. D. it’s Free. Darling Bros., Derry, N, H. 


WANTED, Agents, Machinists, Atten 
tion! Increase salary, new revised Saun 
ders’ Hand-Book of Practical Mechanics 
Best ever ready seference. Thous mands in 
use Postpaid $1.00 cloth: $1.2 $1.50 
leather flap Big profits | Saunders. 
216 Purchase St.. Boston, Mass 


SALESMAN and Branch Managers every 
where to handle best selling proposition 


known Experience unnecessary Legiti 
mate, permanent and commands instant at 
tention Big commissions Exceptional 


opportunity w tryan & Co., Cin- 
cinnath on ‘io 


“BIG money to agents selling O-tak-a Tire 


Remover The only tire remover in the 
market that will do what is advertised 
Sells for $5.00 0% profit to the agent 


Many people ordering two and three at a 
time by mail. One sale makes four or five 
new customers Write for proposition for 
exclusive territory J. W. Grumiaux, Sales 
Agent, Le Roy, N. ¥ 


STOP here! Let me start you u in a home 
business that will bring you money every 
day. Experience unnecessary Spare time 
No canvassing. I furnish everything and 
guarantee success Send for proofs Voor- 
hies, Desk C R., Omaha, Neb 


I WILL start you earning #4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept, 306 toston, Mass 


WANTED—A man or woman to act as 
our information reporter All or spare 
time. No experience necessary $50 to 
$300 per month Nothing to sell Send 
stamp for particulars Sales Association 
601 Association Bldg., Indianapolis, Ind 


BE an Electrical Meterman—Pays $900 
to $1,800 a year New field Demand for 
competent metermen, created by rapid in 
troduction of electricity, greater than sup 
ply Our personal, practical instruction by 
mail quickly qualifies you for splendid posi- 
tion as meterman Graduates assisted 
Write for particulars Fort Wayne Corre- 
spondence Schools, Dept, 20, Fort Wayne, 
Ina 

WE train detectives You can be one. 
Splendid opportunities Travel Farn 
$100 to $300 monthly This fascinating 
profession taught practically and scientific- 
ally by mail at a nominal cost American 
School of Criminology, Dept F. Detroit, 
Mich 


RAILWAY Mail Clerk wanted—$90,00 


month, Steady work Thousands of ap- 
pointments coming May examinations ev- 
erywhere. Common education sufficient. 


Sample questions and coaching free Write, 
Franklin Institute, Dept. A 21, Rochester, 
N. 


ALL men unemployed to communicate 
with me as I have pleasant, profitable work 
for you. C. G. Meyer, 608 S. Hooker Ave., 
3 Rivers, Mich 
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POPULAR MECHANICS ADVERTISING SECTION 


WANTED—Competent mechanic to de- MORE men wanted for electric signal- MACHINERY—TOOLS—SUPPLiES 
velop and build a 3% ton truck chassis. ing—$10.00 to $18.00 a day. Rapid ad- 
answering state nature of experience vancement. Positions open now. We teach MACHINE shop at a bargain Compl 

salary wanted. Reply to N. B. Hig- you by mail at small expense to become | foundry, iron works, automobile and = 

No. 1240, 76 W. Monroe Street, Chi- expert signal engineer. Write for full chine shops, including good will, ete will 
cago, Illinois. particulars. Department of Signalling, be sold at one-half of its value “gana 
ACTIVE salesmen easily make $3 Dept._ 9145-491 _Cass_St.._ Chicago. terms. Splendid opportunity for one 
monthly selling our perfect dry C 4 DETECTIVES trained by mail; easy to | ™more to gain independence and wealth. 
Fire Extinguisher; 500% profit; buyers ev- | learn; new plan; study during spare time; | further information write Ev. Luth. 
erywhere; exclusive territory assigned; Dis- | work fascinating; salaries large; booklet | Onization Co-. Cumberland, Wis 
trict Managers wanted. United Mfg. -. | “Increase Your Salary.’ free. Western REBUILT motors—We have a number of 
1134 Jefferson, Toledo, O. ——_ oe 508 Continental Bldg., | second-hand marine engines of our own 
UTO race drivers needed. Sig field. AGO. and other makes, completely rebuilt ang 
wana Ds a WANTED—Men handy with carpenter- | guaranteed by us. As the builders ot 
Send 25¢c for particulars quick. Drivers | tools to mfg. Favorite See-Saws at home. Buffalos” are not in the second-hand 
Exchange, Lock Box 278, Jackson, Mich. Thomas & Howell, 421 East 41st St., Chi- | engine business, we will sell them at less 

WHY not prepare for Civil Service Ex — chen factory md to make room. This is 

amination? Teaching? Stenographer? Book- MAKE money writing short stories. Big 
keeper ? Stationary Engineer? Flectric | Pay. Free booklet tells how. United Press | Gasoline Motor Co., 1284-96 Ni; y — 
Wirles? Engineer? Mechanical | Syndicate. San_ Francisco. 5 Buffalo, N. Y. 
Sngineer Mechanical Draftsman? Elec- "S a whale of a_ seller. See Magic 
tric Wiring? Matriculation, $5. Tuition Cleaning **ad’’ on 153. FOR sale cheap—Power plant nearly 
free. Mail course. Address Carnegie Col- : . new, consisting of Risdon-Alcott wate 
lege, Rogers, Ohio. WANTED—Picture Play Writers. Big | wheel, 21-inch, Woodward sree, Fair- 


pay. We'll teach you Inite ic- | banks-Mors generator, 
‘lerks. ay examinations everywhere. RAILWAY mail  clerk—Wanted—$90.00 switchboard. Also 500 feet iron pipe, uM 
ry gy ON a Institute, Dept. month. Steady work. May examinations and 38-inch. Inquire Payette-Weiser Mill 
everywhere. Common education sufficient. | Payette. Idaho 
WANTED—Hustling man in each local- Sample questions and coaching free. Write, FOR Sale—New one cabinet maker's 
Sick, Institute, Dept. A21, Rochester, knife grinder, equipped with motor. 
death benefits. ntroduce our Member- universal tool grinder, second- —, 
ships. Spare time to start. $50 to $300 a fifty gl 
are to start. gut 4. CTU RE play writers; good pay; booklet ty light dynamo. —I16 — 
month. Write. Box _JF-293. Covington, Ky. | gor stamp. Photoplay, 214, Middlepert, N. | 24”. 1—28” sliding head, 12-34" ye? = 
REPRESENTATIVES wanted in every | Y. lead ai . South Bend Pulley Co., 
territory to sell high grade staple product cOVERNMEN outh Bend. Ind. 
GOVERNMENT wants” railway mail - 
ait mail clerks, $90.00 month. May examin- FOR Sale—Rebuilt: Throttling, Auto- 
particulars, on application to P.O. Box | ‘tions everywhere. Coaching free. Frank- | Matic and Corliss engines, boilers, pumps, 
404. Newark, lin Institute, Dept. A21. Rochester, N. Y. mills, 
You SALESMEN wanted, to sell our line of ft 
tion. $80.00 month. Annual vacations. sions from $i2 per chinery Co., 1761 Powers St., Cincinnati, 
ments coming. Influence unnecessary. Ex- WANTED: Young man to open branch x... = 
cellent chance for farmers. Send postal | 22d manage mail order business as_his Pace eae” Com — at high, $40. 
immediately for free list of positions open. own; experience unnecessary. ‘The Bene- Chica 0 : ae . ae 
Franklin Institute, Dept. A 21, , | dict Company, Box 4705, Philadelphia, Pa. . ~ — 
s jasoli ? > | full list. Franklin Institute, Dep’t A21, - <9 in. between centers. Complete 
H ads, ice only 3.50 
can monopolize lighting business. Some G jen- 
good territory left. Doud Lighting Co., SITUATIONS WANTED 
174 No. Sangamon St., Chicago, Ll. $75 WILL D $500 7 
RA’ TEACHER, French, Flemish, English, 739 WILL buy over $500 worth of pat- 
Instantaneous erman, asks position as manager, sur- | tems. For 1 cylinder stationary gasoline 
Faster than high priced calcul ating ma- veyor or bookkeeper. T. Hautekiet, Wevelg- | ‘nsines, 2 and 4 cycle, ranging from 1 
hem, Belgium, H. P. to H. P.; must sell. Shallberg 
tion. Entirely new idea. Practically Auto Metine, 
stantaneous. Instantaneous Calculator Co.. BLACKSMITHS automobiles, 
Detroit. marine and stationary, also castings. See- 
as GOOD blacksmiths are scarce and few | Omd-hand ones taken in exchange and for 
learning the trade and the blacksmiths must | S#le. Apply with stamps. B. W. Richard- 
Mount Pleasant, Pennsylvé | make the tocls for all—from surgeon to the | R. No. 36. Peoria, 
=e a safe blower. Buy Toy’s Modern Methods FOR 2” Harrisburgh Ideal 
500 MEN 20 to 40 years old wanted at Forging and Welding different k'nds of gine, $275. H. P., four cylinder, gaso- 
once for electric railway motormen and steel solid, and doing all hard jobs easy, line motor andl engine, $150. Geo. 
conductors; $60 to $100 a month; no ex- als> herdening and tempering to a standard Adams, 39 South St., New York 
perience necessary; fine opportunity; no | by colored charts. Any smith ENGINE : a : 
strike; write immediately for application | expert. That means good castings, horse vertical 
wigh dg ansas City, Mo table samples free. W. M. Toy, Sidney 
cluded; catalogue for stamp. Novelty 
BECOME a Detective—Earn $150 to $300 Ohio. 53 > Si 
mouthly, traveling. Stamp for particulars. LAFFITTE Welding Plates save 33% Cincinnati, Ono 
Write Frederick Wagner, 1243 Lexington | time, fuel, labor. Make perfect welds. Weld NE 10x10 Tandem c . 
Ave., New York. tool easily as Norway iron. Send 50c 
HOME Business. Collect names, infor- 300 ‘welds. Phillips Laffitte nally fired boiler; one 7x7 Sturtevant pis- 
mation, ete., for business concerns. y Penna. Bldg., Phila.. Pa. ton valve vertical engine; one No. 7 Sturte- 
income. Instructive booklets for stamp. BL wor vant pressure blower; one No, 6 Sturtevant 
formation System, 270 Marietta, Ohio. 4ACKSMITHS: Increase your shop pressure blower. Central Iron Foundry, 


= 
ceipts $100.00 per month. 
MAKE $500 Per Month as our salesman, | fioe x Norfolk. Nebr. h. I tell you how. | 202 Border St., Boston, Mass. 


Burlington Repair Works, Burlington, Kan- : —_ CASTINGS for wood turning lathe, ma 
sas. DIAMONDS—WATOHES—JEWELRY chined ready to assemble, $2.50; including 
CAN you read architectural and mecban- metal bed, $3.50. Smaller size, $1.50. 
ical drawings? Complete instructions with GENUINE. Perfect Cut Diamonds can | Murray & Allender, 113 East Burl. St., 
set of plans furnished; price $2 down, $3 | tow be purchased direct from the importer Fairfield, Towa. —_ 
one month thereafter. B. A. Finch, Pa- | at 15 per cent less than wholesale, or about FOR Sale—40 H, P. Chandler & Taylor 
cifie Electric Bldg.. Los Angeles the. — of jewelers. Here are engine. Good as Fort- 
WANTED—Men at Los Angeles. Can | the ote prices in. the world: arat, | ville Milling Co.. Fortville, Ind. 
learn trade. Fair wages after second $8.2 $17.50; % karat, WANTED—AIl steam users to do with- 
month. Automobiles, electricity, plumbing. karat, . “Hundreds of latest styles. out using any kind of compounds or chem- 
bricklaying. Practical work on actual jobs. solid gold mountings to choose | jcals and still have clean boilers. Write 
1,200 students last five years. Only few . Ladies Engagement ring, % karat | “Geo. A. Otis,” No. 390 Norfolk Ave., 
. tant diamond, special price complete $10. Gen- ¥ 
months required. United Trade School, | 4) Buffalo, N. Y. 
Los Angeles. emen'’s ring, special with % karat dia- MARINE T stationary four and eight 
7. mond, complete $12. A written contract to and stationary r ~ 
MEN and boys to learn automobile re- | refund your money, with every diamond. | 2¢tUal horsepower motors for sale yy - 
pairing, driving on up-to-date cars; .- | We ship C. O. D., privilege of examination. | €2in Prices. Write for catalogue. | _ 
tricity, civil engineering, surveying. Full information in our complete free Dia- | Motor _Co.. Charles Todd. owner, Detrot_ 
ods most practical. Room and board while | mond Book. a 33 years. L. LATHE for sale. Send us your require- 
learning. Positions secured; satisfaction | Basch & Co., Dept. C-340 S. State St.. | ments for low prices, in used foot-power 
guaranteed; catalog free. National School | Chicago, Tl. "See our yo ad on page | screw-cutting lathes. Inclose stamp. Hayes 
of Engineering, 2110 W. 7th, Los Angeles. 15%. Lathe Exchange, Union & Bircher, 5 
MEN wanted, age 18 to 35, to prepare AM making $200 every week with original Louis, Mo. 
for firemen and brakemen on all rail- | Watch proposition; there’s room for you to SALE—4 H. P. steam engine, excellent 
roads. $80 to $100 monthly. Experience | do the same. Calkins System, Syracuse, condition. ee Ray Gilbert, Virgin 
unnecessary; no strike. Promotion—en- | N._Y. ville. 
gineer or conductor, $150 to $200 monthly. FOR sale. California Gem crystals and AIR compressors. Small air cooled com 
Good life careers. ‘State age; send stamp. | minerals direct from the mines. Jewelers, | pressors, for use_in garages and small 
Railway Association, Dept. 89—227 Monroe icbbers, collectors, write me your wants. shops. 6 sizes. Prices low. E. R. Cald- 
Street, Brooklyn, N. Y. Albert Ercritt, Escondide, California. well & Co., Bradford, Pa. 


are wanted for Government posi- 
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~ FOR & LAR MECHA 
te pump, iror le—Refittec NIC 
a Machine: Ex i w engines Ss ADVERT 
oc Sale — e Co., Elmira, N ayne ANTED TION 
, $2.50 cas power Lathe 
pron. astings for small wet. 
‘ iciple A pow small Smit cuttine 
Box 144 Hanger EYS, Gears » Vandling foot 
GAS and St., Ironde Hold Foundry see page. Sprocket CONTR 23 
— Flectrical gasol quoit, N. | a ry & Machine 150 et Sha cen tACT 
ectrical ine engi _N. ¥ SCR achine Ww hafth eloping mat 
stamp fe velties ngines ain el ecutt ie Co., ¢ A plete g work ifactur 
mm cat and nad cast wk $75 ittit hicag Jones plant k wu ing 
nd Novelty M Gilles} pplies Cycloped Six h lathe 12” port, RK. Morga patent 
of LATHE f ion, Ind pie Electri nd | B fralo lia Es = Been e Otto g and 10” ifg Comp ave com 
la 5 for i & | Ss rit as eng pany 
nid ves wri VOR engine 30 ew- 
th a For rol ig $10 i , FLOUR N 
Dept. L uth Bend rgai Bak 537 Winslow AND FEED 
outh B achine small It xcept P. Stat MACHINERY 
send, Ind e Tool Co G SPI MACHINERY LLING 
soline sines. rebuilt CASTIN( RA asoline tirit FA IAL 
Zist_ St ~ Pain Palmer n r gasoliz ist Frear hell mill argains i 
WANT? rk Bros., © , engine, bran d mills 1d- hand 
las, ‘Tex Deer © "SCREW cooled igh roller sable, sing 
CASTI ial Ave., $225 machine P conta ription scourer boliera, 
ss » Dal ork Pint wire f ‘ at urers, iter pair 
le ington St A llen¢ rse marine et SECON er capac 
Fairt jer, 1 e eng Jol D har reet, N Mr W ‘ 
i FOR sal ield, Iowa 13 East none Horn and Gasol New & 
d, soli neh swing HOR: ev ing 
cinnati Warner 1 spindle ing, 13 122 Sewer one Haven, g rates of Sample 
= S rell, Barbertor Taunton, M a bed 20 = n, 4250 classifieds Au 
» Sa i ass ap 20%x11 d ! 
pipe, 8 cent Four inch st hie RIGER P ing NTED Sam Kimball 
= t alse st i - n agg nail an 
$8 ASTINGS “Ste. M Sittings N.Y nner, 122 10 tons ca der 
| Complate. tng tons ca- | ssive campaign. Nation 
Is St.,_ Fairfield Allender marine eireul omplete ASOLINE I ONE B ational 
WANTEI ld,_Ta 113 East ar $22 sngine Casti ples De milliot Sroadway 
a E. Mason & Small ant url size IRKING 1 fotor Work Stamp f OVER ing, Ne “9 stamps. 8S 
ti FOR Sal & Son, Bat ond-hand 1 Stree bottle "150. (pe 8, Elgin iit, want yo 125 big = Mass, end sam 
2—24 Sale—1 fe ot wvia, N.Y athe. F New Yo 150 Cork inventhe manufactu 
2 sank jarnes aa ke ater or dol stors 
‘0 fcHenry mortiser each ¢ WANTE tor Cozine, ¢ r for new 
SECONDH _ ains ine eng ; one 4-c and 12 amp rED—1I , Glovers 
t., new air AND 12 gine wit cylit 2 hp p at 1 ville 
ew air cylit 12x123 Clark, 7 ith cylinder & ma Mar 00 generat 
Wm. A. inder 14 air Ohio k, 7810 {ransml uto or n jetta. Per av, shunt 
in FOR Sale— er. Pottsville, gu LARGE edar Ave I WANTED—M wound Box 15 
Pottsville, Ps arantee GE fo — eve My 20 
ne, st automobile ographic GASOL ater St hment patents Sale—Li 
l to mact 8x14 ss te ater Stre horsep H good i sol i is of busines 
rg Pric respond t are Bm All graph power c. _Ne r, $200 Gr iness f by mai sovelty 
$3.00 each 50 to printed ter epower, | rk, N. Y FOR er 
or set of 7 MAN NY. 122 Wa 176 Court let, black 
e princip makers gton St.,_ Chic OUR ; M Nati St.. Ply stocked 
and mo of D tt A book nes iggestior $1,200 Cash ith, M 
a practical | Weitten and to neers 209 years ns have put P $550 for 0; will segister 
This pattern G making 200ds in the m experience others in bt 0. Box be ix drawer 
5 00k, Bey er of yest Willard, ings, ssed aris We are TENTS 7. Monticell Good $700 
J ective mat much m published, 3 experi- ties ites, product f sheet from man Awnir new 
ine. 224 page than. simple, treats the models, paite you. uiufacturer | 1 
— $1.00 po pages n most | direct € mente jalize a s, speci patter stamp 1 noney I to ¢ paulit 
cal De postpa ik i2 il woks ale and lable any patent al mac n nm tisville T Five umer direct 
a Dept., C1 this all tented arti hinery vel Ky Tent & for Cal 
ir MoT — ilar Mech 18 Price jects ne — wart successf cle to n con . = whing cat _ save 
H gains Pate ny good vufacture r with in Frente, sville, 
vol H. P Standard” 1 i Cave patented and find all sut lags, Uniforn is, 60c; Pist 
7.50. hine startin ts, $14; 3 the and Sheet t St Ge tithe 
dis N. Libert served rder; on practically tors Cl s The ort on eart saseball cs 1624 
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Tect ; save imbing at 0., 136 WE wat 719 Sheffield nven ; th. Phil achines lis, 
& El 10% Heating d ld Ave M OR Sa P McCusker ow 
m, ¢ ogu i ies ow *rint 210 
m ng ol iat sheet cial gar tubl 7 
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FOR Sale—Live, growing pulley business, 
complete equipment and stock. A_bar- 
gain. South Bend Pulley Co., South Bend, 
Ina 


LARGE Wall Telephones. Job ict for 
any distance complete with magneto, bells, 
receiver, transmitter, induction coil, and 

5 Wall Telephones. 

with bell, receiver, 

transmitter, and induction coil, for interior 

service and long distance $2.98 pair. Sold 

regularly at $18.00 and $7.00. Cosmos Elec- 
trie Co., 136 Liberty St., New York. 


30 BOUND yolumes and 330 Gazettes of 
Commissioners Decisions, patent drawings 
and claims, invaluable to inventors. Value 
over $100. Price $35, packed. - W: aller, 202 
lith St., S. W. Washington, D. C. 

FIRST-CLASS regulation Edison motion 
picture machine and stereopticon machine 
a $100. Christ Church, Lockport, 


FOR Sale—One Wareham mattress stuffer 
in good condition. Cost $600.00; sell it 
for cash $250. L. Harbach Sons Co., Des 
Moines, Towa. 


FOR Sale—Moving picture film, lc foot; 
machines, $40. H. Davis, Watertown, Wis. 


OUTRIGHT or Reyalty. Patent number 
937,044, on Mitre Box. T. M. Birkett, 
Ottawa, Canada. 


PATENTABLE ideas wanted—Send for 
3 free books. Richard B. Owen, 30 Owen 
Bldg.. Wash.. c 


PATENTED Wire Stretcher for all kinds 
of wire. Superior to all others. A. J. 
Kinsella, Pontiac, Il. 

AUTOM: ATIC Cigar Clipper and Lighter. 
"at. No. { 4 A novelty in itself and 
an ornament { 1y counter or desk. Manu- 
factured for 3 Retail at 
W. Britton, 831 So. 8th St. 

OVERSHOE Retainer, U 
a device that will appeal to any 
accustomed to wearing overshoes in 
weather. Big demand in market. 
sell cheap if paid cash at once. W. 
Wheeler, R. F. D. No. 1, Ashland, Ky 


CAN opener and Cover for Cans contain- 
ing fluids, especially condensed milk, Opens 
can and acts as cover Se article. E. 
hunze, 4246a Arsenal St., St. Louis, Mo. 

U. S. Patent for Sale—See-Saw and 
merry-go-round; new de vice for the outdoor 
amusement for children; inexpensive and 
easily made; big improvement over anything 
now upon the market. P. 0. Box 148, John 
Mueller, Elmhurst, Il 


“TEXTIGUM” typewriter covers, fine, 
50c. See what I say under ““Typewriters.”’ 
Atchison. 


FOR Sale. Center punch gage. Patent 
1,003,043. $3,000 cash outright. <A. D. 
Goughmour, Conemaugh, Pa. 


ophthaimoscope and__retino- 
scope complete. L. A. Pool, Welshfield, 
Ohio. 


INTERNATIONAL cigar vending ma- 


chine, four cigar; nearly new. $112, 


sell $60. Box 198, Omemee, N. 


GOOD as new outfit cheap. 
M. H. James, Florence, 


SALE OR EXCHANGE 


COMPLETE plant for manufacturing va- 
cuum bottles. Includes machinery, tools 
and large amount stock. Appraised at 
$1,200. My price $550. Automobile, mo- 
torboat, or motorcycle taken part payment. 
Scrivens, Ashtabula, Ohio. 

SALE or trade. One 8 H. LH 
Sawing Outfit, one 3 H. Stickney aantiee 
Engine. One 12-H. Star Steam Traction 
Engine. One_10x12 Erie Stationary Steam 
Engine and Boiler. 1 set House Moving 
Trucks. One Moline Automobile. One 
Winton Automobile. W. S. Griffin, Letts, Ia. 


FOR exchange. Fine printing press, self 
inking, fine lot type, ete., 5x8%, goo 
watch, rifle, to trade for good phonograph 
and records, automobile vulcanizer, or any- 
thing most Dr. Edmundoz, Moffitt, Fla. 


AUTOMATIC Cut-off for Spouting. Pat- 
ent $200. Geo. Krieger, Wooster, Ohio. 

FOR Sale outright. Patent No. 984,214. 
Combination curtain pole and shade fixture. 
Address Anthony Grubba, 361 Illinols St., 
Detroit, Mich. 


DRUM_ Pedal and Automatic Cymbal 
Helder, Pat No. 886,471 For the most 
modern and up-to-date use. Lack of 
funds prevents me from manufacturing. 
. W. Britton, 831 So. 8th St., Camden, 


PATENT for sale—Nut-locking device, 
No. 1,016,147, issued January 30, 1912, 
will lock and irely hold nuts in posi- 
tion; simple, y operated and inex- 
pensive. Box it Artesia, New Mexico. 


FOR Sale—U. S. and Canadian patents 
on pulley blocks and sheaves; unlimited de- 
mand; large profits. G. Sandmyre, Bu- 
coda, Wn. 


FOR Sale—Patented invention for in- 
releasing runaway horses from ve- 
hicles. Frank Chandler, Pampa, Wash. 

FOR Sale outright, U. S. Patent No. 
1,003,136 automatic poultry duster; make 
offer. R. 3, Box 173, Sebastopol, Calif. 


WILL trade a_ new standard Visible 
Typewriter with all modern improvements 
for 1,000 shares Hubbard-Elliott or Pio- 
neer Consolidated. Address Box 33, St. 
Augustine, Florida. 


$600 WILL buy patent on window awn- 
ing. See illustration April issue Popular 
Mechanics. page 485. Admits all day- 
furled. W. M. Bonney, Nor- 
‘0. a. 


MAIL Order Outfit, $2; — nov- 
elty, $10; patented puzzl 75: cash or 
what? Henry Reynolds, Leavitt St., 
Chicago, IT. 

WANTED—To exchange, 100 dollar type- 
writer for good motoreycle. Box 154, 
Natchitoches, La. 

FOR Sale or Trade—First-class small 
foundry and machine business; best of 
tools; ample stock; gilt-edge real-estate, 
good location; done over $12,000.00 busi- 
ness in 1911. Call or write to, Goodner 
Brothers, Rocky Ford, Colo. 

SALE or exchange for good business in 
New England, well equipped laundry doing 
business at a profit, Home Steam Laun- 
dry. Bowling Green, 0. 


WHO buys “Safety Rail Joint’’? Patent 
1,019,203. Make cash offer. Cavett Tur- 
ner, Helena, Arkansas. 


FOR Sale—U. 8S. Patent No. 986,289 for 
door and sash holding means. Rion Hoel, 
444 Hubbard, Detroit, Mich. 


FOR’ Sale—Patent. Shoulder support 
and protective cape for icemen and those 
who carry articles on the shoulders, C. 
M. Stein. 171 W. Elm St.. Chicago 


WANTED to buy pareve or on royalty, 
patents relating to Hose Clamps, Water 
Savers, Nozzles, Faucets, Shut off. Mor- 
gan Mfg. Company, Newport, R. 1. 


PATENTS secured—Reports on _pateni- 
ability, validity and infringement. 
suits conducted. CC, L. Parker, 910 G st 
Washington, D. C. 


INVENTORS helped. Stevens. 203 Lith 
St., S. W., Washington, D. C. 


WANTED—To purchase, patent rights, 
small articles, or will manufacture oy 
royalty. H. I. Davis, Beaver Creek, Minn 

THE Inventors Outlook educates inven- 
tors on patents. It tells the whole truth 
about wasted energy, failures, opportunities 
and successes. Not an attorney's maga- 
zine; for patent reform and inventive suc- 
cess. Special offer. Four months, 25 cents, 
Dollar for year. Opposite U. 8. Patent 
Office, Washington, D. C. 


PATENTS—Inventors sell your patents. 
For one dollar we send names and ad- 
dresses of 1,000 known buyers of patents, 
Central Investment Co., Neweastle, Ind, 


PATENTS without advance attorney's 
fees. Send sketch for free report. Books 
free. Fuller & Fuller, Washington, D ¢ 

WE scll patents. Established ten years 
To buy or having one to sell write Charles 
A. Scott Co., 1096 Granite Bldg., Roches 
ter, N. Y. 

PATENTS from an_  inventor’s  stand- 
point ‘‘for a stamp’’ have made others 
successful. Christoph, 1719 Sheftield Ave., 
Chicago, 


PATENT ATTORNEYS 


PATENTS procured and positively sold if 
the idea has merit; all countries; satisfied 
clients my best references; a good inyen- 
tion properly protected by patent should 
prove very profitable to the inventor; pro- 
tect your business against competition by 
patenting any new manufacture, process, 
formula, or article associated with it; cap- 
italize your ideas; perfect, patent and mar- 
ket your new ideas; send sketch today; 
book free. H. Sanders, 7 Crilly Building, 
Chicago, Tl. 


NO attorney's fees until patent allowed. 
Free search and books. Fuller & Fuller, 
Washington, D. C. 


INVENTORS secure patents without at- 
torney fees. We prepare all necessary pa- 
pers, $10. Free particulars. Washingtcn 
Specification Company, Washington, D. ¢ 


PATENTS procured. Send sketch for free 
examination. Terms, cash or payments 
Literature free. Larson & Koss, 822D, 
Schiller Bldg., Chicago, Tl. 


NO advance attorney fees. Payable when 
patent allowed. Fuller & Fuller, Wash- 
ington, D. C, 


PATENTS—Herbert Jenner, patent 
torney and mechanical expert, 6 
Washington, D. C., established 
make a free examination and report 
patent can be had and_ exactly what it 
will cost. Send for circular. 


PATENT For Sale—Something new—au- 
temobile brake. Box 93, Enfield, 
Maine. 


PATENTS 


FOR Exchange—Photo outfit for 12 Ga. 
repeating shotgun; must be in good con- 
dition. William Hartiens, Alexandria, La. 

EXCHANGE deed patent device for 
stock in manufacturing company. W. B. 
McKinley, Scranage, Alabama. 

SALE or Exchange—Cello, photo ma- 
chine. Typewriter preferred. Harry Fel- 
tan, Woodbury, Pa 


PATENTS FOR SALE 


HAVE broad patent on sectional Cast 
Tron Culvert. Larger os -~ than round 
pipe. Easy to ake. to install. 
Nothing equals it. sham, Lock Box 
343. Fargo, No. Dak. 

ONE thousand dollars takes patented ce- 
vice for instantly releasing runaway horses 
from ‘e les, cutters. A. E. Frommel, Gro- 
ton. 8. 

$600 Valuable Patent. Device 
needed in every home. Good agents’ arti- 
cle, Manufacturers, investors, write. Vic- 
tor Cozine, Gloversville, N. Y. 


FIND out for yourself what to invent 
and how to protect it. My, book, ‘“‘In- 
ventors’ Universal Educator,’’ covers the 
matter from A to Z; also gives 600 me- 
chanical movements. Price $1.00, postage 
free. eeu returned if not more than 
satisfactory F. G. Dieterich, 651 Ouray 
‘Washington, rp. ¢ 


PATENTS build fortunes for you. Our 
free booklets tell how, what to invent, 
and how to choose an attorney. Best bank 
and other references. All business strictly 
confidential Write today. PD. Swift & 
Co., 317 Seventh St.. Washington, D. C 


INVENTORS—Send copy of your patent, 
etc., and we will send contracts outlining 
our special offer to market your invention. 
Atlantie Supply Co., Long Branch, N 

INVENTIONS—To sell, buy or patent 
them write Adam Fisher Mfg. Co., St. 
Louis, Mo 


SEND for free booklet. All about Pa- 
tents and Their Cost. Shepherd & Camp- 
bell, 500A Victor Bldg., Washington, D. C. 


PATENT books on Hew to Obtain and 
Sell Patents, containing exhaustive in- 
formation on these subjects, with 100 me- 
chanical movements, mailed free on re- 
quest. F. G. Dieterich & Company, 600 
Ouray Bldg., Washington, D. C. 


PATENTS secured or fee_ returned. 
Send sketch for Free Expert Search and 
Report as to patentability. Books on in- 
ventions and patents and _ reference book 
sent free. John S. Duffie & Co., Dept. 1 
Washington, D. C. 


PROTECT your ideas. Inventor's Primer 
Free search and contingent fees. 

B. Stevens & Co., estab. 1864, 685 
Washington; 353 Monadnock 
Guaranteed by Bankers Regls- 


Chicago. 
ter. 


PATENT what you invent—It may be 
valuable. Write me. No _attorney’s fee 
til patent is allowed. Estab. 1882. In- 
ventor’s Guide” free. Franklin H. Hough. 
522 Loan & Trust Bldg., Washington, D. 


WANTED—People with original ideas. 
Ideas have made fortunes. If yo 
vention has merit, it i 
money. My free booklet tells how 

today Wm. N. Roach, Jr., 502 Metzerott 


Bldg., Washington, D. 
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CEMENT 


IF you want the best information on ce- 
ment and concrete construction, subscribe 
for Concrete, leading cement and concrete 
monthly. Sample copy, 10 cents. Yearly 
subscription, $1.00. Concrete, 135 Newberry 
sidg., Detroit, Mich. 

FORTY cents makes machine, 
building — stones. Directions and 
fifty cents. William Barten, Gordon, Nebr. 

CONCRETE Building Block Machine 
Culvert Molds. Free Catalogue. 5 Market 
St., St. Louis, Mo. 


making 
license 


SAFETY 
sharpened 
Five years’ 
and circular. 
Shelby St.. Detroit, Mich. 


HORSE and 


sterilized and 
new; 2 cents each. 
success. Send for blade box 

Electro Stropping Co., 134 


razor blades 
better than 


barbers’ clippers reground 
and sharpened. Scientific process. Ends 
don’t spring apart, allowing hair 
between them and clog. 50 cents per 

Mail plates only. Busler Sharpening Co., 
Williamsport. Pa. 

GILLETTE Gem, Jr., ete., blades sharp- 
ened to a hair-clipping edge. Send 2%c 
for each blade. Sharpedge Co., 82 Church 
St.. New Haven, Conn 


FORMULAS 


GOLD— Artificial gold $1. 
ficial silver $1. Manheim or 
$1. Pinchbeck gold $1. German silver $1. 
Fully and faithfully explained how to 
make. Each formula $1. Complete 6 for 
$4.50. M. L. C. Specialty Co., P. O. Box 
659, Denver, Colo. 

NICKEL, silver, 
ing batteries aud recipes by old plater, 25 
cents (silver). ». F. Yost, York, Pa. 


Arti- 
gold 


Silver. 
jewelers’ 


gold and copper plat- 


BILLIARD players. Draw and Masse 
Two bits for sam- 
E 


Bruce, Fargo, 


shots made dead easy. 
- can 
D. 


“TIvorine.” 


‘PANAMA hats $1 each, postpaid. Can 
be made any shape desired. RK. Paul, 66 


E. 4th Ave., Columbus, Ohio. 

BUY Hand Scrub-Sponge—Used by iron- 
workers, painte printers, clerks, house- 
holds, dirt, oil, paint. Saves 
soap. Patented. 25 ¢ nts postpaid. Chas, 
Ek. Wright, 921 Fifth Peoria, I 


10 VALUABLE secret formulas $1. Any 
one a fortune. Address Yorty, 8. Lake 
St.. Aurora, Ill 


FORMULAS—We will furnish any scien- 
tific, chemical or medical formula for one 
dollar. -repare your own compounds. As- 
sociated Scientists, Box No, 495, North 
Yakima, Wash. 

FORMULAS, references, 25¢ coin. H. 
Toye, 6058 Drexel Ave., Chicago. 

FORMULA Mending Cement, 25c. F. E. 
Harrison, Stoughton. Mass 

FORMULA—25¢ coin, for renewing dry 
batteries. Villiers Laboratory, Clifford, Mass. 

LEMONADE Powder—Mending Tissue— 
each, dime. ‘‘Hawkins,’’ Raton, N. M. 

10,000 RECEIPTS, formulas, 
ete., for every business. 800 
$3. Circular and_ scientific 
stamp. P. Newnham, 

MAKE 
10 cents, Burke, 
Galesburg, Ill 

3,000 FORMULAS and Digest publishing 
100 formulas, ete., monthly, one year 40c. 
Digest. Grand Rapids, Michigan. 

RELIABLE formulas for Furniture, 
ver and Shoe Polish, 25c. H. J. 
Meriden, N, H. 

SILVERING 


processes, 
pages, price 
book catalog for 
Waukegan, 


Cloths. Formula 
203 So. Pearl, 


Dustless 


Sil- 
Chase, 


Mirrors 
year’s subscription to 
Grand Rapids, Mich 
TEN useful formulas, 
W. Crawford, Box 
200 FORMULAS 
100 formulas, etc., monthly, one 
Digest. Grand Rapids, Mich. 
ANY formula you want, 25c. 
Fink. Kane, Pa. 
STARVATION 
nutritious, i 


Formula, 
i 25e. 


and one 
Digest, 1 


Jigest, 


easily 
24, Toronto, 
and Digest 


made, 

Canada. 

publis 
year 


Robert C. 


means death—palatable, 
delicious food, cures stomach 
troubles; prepared at home; suffers dis- 
covery; send stamp. L. McGinuis Nettle- 
ton, Ark. 

~ FORMU LAS—10,000, 2¢ 
free. K. M. Hawse, 


each; 
Morrison, 


circular 


FOR MEN 


SHARPEN your own 
blades. The Automatic 
keeps your razor in perfect 
like any other yet invented; 
satisfaction guaranteed 
$1.50 postpaid; 
ply Company, 
cago. 

FOR Men—We announce our third sea 
son on the market with the original, nat- 
ural fitting, nonslipping invisible belt; and 
guarantee it to be the most satisfactory 
Quickly attached and detached. $1 PD 
paid. Send for descriptive circular. 
agents wanted. L. & N. Belt Co., 
N. Clark. Chicago, 

SAFETY razor blades 
others), sharpened and sterilized. 
turn your own blades better than 
cents per dozen. Send postal for mailing 
device. C. G. Creutzburg Co., 1617 Ortho- 
St.. Philadelphia, Pa. Established 


razor safety 
Razor Stropper 
condition, un- 
easy, accurate, 
or money refunded. 
circular free. Auburn Sup 
Auburn Park Station, Chi- 


(Gillettes and 


DON'T 
blades. 


throw away your 
We sharpen ther 

Money back if we don’t sa 
given seven ears’ satisfaction. 
Safety Razor Dept.. 80 Gorham St., 
ass. 


safety razor 


Lowell, 


MILLERS’ Razor Food for an Easy Shave, 
Makes both strop and razor like new. Old 
style or safety. Package 15 cents, stamps 
or coin. Sample Matthew F. Miller, 
4620 Evans Ave., Chicago, Ill 

KEEP your safety razor blades. 
sharpen all makes better than new. Flat 
blades, 24c each. A trial will convince 
you. Madigan-Seeber Cutlery Co., 328 
Georgia St., Vallejo, Cal., Dept. P. 

SAFETY Razors honed and 
Guaranteed perfect; 25¢e dozen. 
Prowell Hardware, Birmingham, 


FOR THE HOME 
$3.00 LADIES’ 


shves, rubber heels, 
Julietts, oxfords, prepaid $1.98; lace $2.2 
Send pencil outline of stocking foot with 
order. Ideal Shoe Manufacturing Co., Bos- 
ton, Mass. 

ATTACHABLE fan for sewing machines, 
produces delightful breeze, shops, dwellings, 
$1 each. Mail 20c. Attachable Fan Co., 

West 124th St.. New York 

BEAUTIFUL arts-crafts 
one can make them out of 
bard and wood. 16 designs. 
yet artistic, Complete 
tions. Price 
chanics Book Dept., Chicago. 

METAL Work and Etching—A 96-page 
handbook for art metal workers telling 
how to make a great variety of useful and 
ornamental objects such as desk sets, arts 
crafts jewelry, etc. Price, 50c postpaid. 
Popular Mechanics Book Dept., Chicago. 

MAKE your own mission furniture at 
the minimum of expense. Our 2 books 
“Mission Furniture, How to Make It,’ 
Parts 1 and 2, teli in plain, simple lan- 
guage just how to make 50 different pieces. 
Full dimensioned working drawings and 
half tones of finished articles. *rice 50 
cenfs each or $1.00 for the two volumes, 
postpaid. Popular Mechanics Book Dept., 
Chicago 

WOMEN! One of the sewing problems 
solved at last. Use a Griggs 10-inch fan 
attachment on your sewing machine. Made 
to fit any machine. Give the name of your 
machine. By mail, 50 cents. T. G. Griggs, 
Springfield, N. 

ITs a 
Silver 


stropped 
Robert 
Alabama. 


Ideal Cushion 
soft, restful, 


Comfort 
plain toe. 


lamps.—Any- 
paper, card- 
Inexpensive 
book of instruc- 
postpaid. Popular Me- 


whale of a 
Cleaning Battery 


See Magic 
on page 153. 


GAMES AND ENTERTAINMENTS 
THE Art 
M 


seller. 


of Ventriloquism, by Frederic 
scabe. Size of book is 6x8 inches. 
Price only 10 cents postpaid. Learn Ven- 
triloquism and make ee aw. Order 
this book at once. a A arke & Co., 
tox 304. Le 
TRICKS, magical apparatus 
plies—Amateurs supplied as 
great professionals. Easy, 
entertaining. Amuse and 
friends. Large illustrated 
clever tricks for the pocket, parlor and 
stage, price ten cents Buy from real 
magic dealers. Send now. Read & Covert, 
821 East 43d St.. Chicago. TM 
FREE—1912 magic catalogue, 208 
illustrations, 800 tricks, puzzles, illu- 
and novelties for parlor or stage. 
6c stamps for particulars and sam 
ples pocket trick. Buy direct from the 
manufacturer, cheaper and better appar- 
atus, Vholesale ~ Supply, 270 W 
39th St., New York 


and 

well as 

interesting and 
astonish your 
catalogue of 


sup- 
the 


pages, 


vaudeville sketches, 
speakers, minstrel 
recitations, tableaux, drills, 
piec: entertainments for all occasions 
Make-up goods. Large catalogue free, 
8. Denison & Co., Dept. 11, Chicago. . 


card tricks, l0c; 250 
vanishing ball, 8c; 
Vanishing tumbler, 6c; 
2 corks, Tllus- 
satalogues free. Magic Store 
Minn. Wholesale or retail.’ — 
THE mathematical mystery of 
The most fascinating, entertaining 
instructive puzzle of the age. : 
cents in stamps, 
1942 Hennepin Ave., 


PLAYS, 
dialogues, 
jokes, 


monologues, 
material, 
musical 


Parlor 
‘Mystic ace, 
dice througn 


apolis, 


1912, 


LEARN at heme. 
lars for stamp. M. Bailey, 
Paul, Minn. 


WIGS 


Partha 
Box 253, St. 


and 


makeups, Catalogue 
Ewing, 


Percy Decatur, Illinois. 

YOU can be a 
shows; make 
stamp. Prof, 
Wis. 


magician; travel; 
money. I tell how, 
Kapp, Box F-1115, 


give 
Send 
Madisi i, 


105 GOOD tricks, with 3 catalogues, 
Joklein, 1193 Broadway, sues, 


THREE good tricks, 
10c. Crest, 

TRICKS, 
ups, Books, 


With two catalo 
12 Witmark Building, N, 
Jokes, Magic, 
Novelties, ete. 
est domestic and imported goods at lowest 
prices, Large assortment; Prompt — ship- 
ments. Illustrated catalogue free. Joseph 
P. Mathieu, 203 Court St., Brockton, Mass 


A TRICK worth while. Kellar’s great 
phantom ring trick, exposed for the first 
time, for 50 cents with full directions, 
cents illustrated catalogue of 

1e latest tricks Mephisto 
Weodhaven, L. I. — 


PUZZLES. tricks, novelties. 
for catalogue, Olson Company, 
2453 North Ave., Chicago, 1. 

SCRATCH Powder. 
ple 10 cents. F, 
ilton, Ohio. 

STINK them out—lLve silver; 

we powder. Lake Sales Co., 


Puzzles, Make- 
Best ‘and lat- 


Address, 
Dept. B, 


Greatest out. 


Sam- 
Marcum, Box 210, 


Han- 


better than 
Port Clin- 


SOONER 


dogs, lic; 
Silver. Lake 


rubber tacks, 
Sales Co., 


Port Clinton, 0, 
RARE COINS AND STAMPS 
7.75 PAID for 


4.40 
20.00 for a 


premium on 


rare date 1853 quarters; 
half-dollar. We pay a cash 
( hundreds of coins, Keep all 
money coined before 1880, and send 1 
cents at once for our new Illustrated Coin 
Value Book; size 4x7. It may mean your 
fortune. C. . Clarke Co., Coin Dealers, 
Dept. 14, Le Roy, N. Y¥ 


STAMPS free—4 
el), 8 different 
free offers, 
approvals 


different Soudan (cam- 
Costa Rica, stamp Lists, 
° postage. Fine 50% 
Stamps bought. Big monthly 
bargain lists free. Every stamp collector 
should write us. W. C. Phillips & Co., 
Glastonbury, Conn. 


OLD coins 


bought and 
catalogue 10 cents, New 55 page 1912 
Selling | Catalogue to collectors only. 

‘Free.’ William Hesslein, Malley Bildg., 
New Haven, Conn. 

COINS. We pay 
thousands rare coins, 
Send ten cents for large Coin Value Book. 
You may have coins we want, National 
Coin Exch., Alamosa, Colorado. 

COINS—20 different foreign, 25c. 
ferent Confederate state bills, 15 
page illustrated premium coin book, 
10 large U. 8S. cents, 40c. F. L. 
Co., Chicago Heights, Ill 

3 HANDSOME foreign coins free. if 
you send ten cents for curious coin pocket 
piece. R. Chapin, New Berlin, N. Y. 

200 DIFFERENT stamps, 15 cents; 300 
foreign stamps of 5 parts of the 
world, vents; 50 different British col- 
onies ents. Popular Stamp Co., Box 
840, “Wallingford, Conn. 

PACKET of 23 stamps: no two couD- 
tries, alike, 500 hinges. Set of $1 and $2 

Rev., all for 5c. Miami Stamp Co., 
Toledo Ohio 

COLLECTORS’ alin 
stamps, lic. Robert Blakely, 
kansas 

1,000 FOREIGN 
23 Douglas, 


Buying 


cash premiums on 


stamps, paper money. 


5 dif- 


T 


holds 1200 
Prescott, Ar- 


stamps, 2c Stemm, 


Omaha, Nebraska. 


185 
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new 
for 
$30 
$34 
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l, OLD coins 
ey dated be or half rare 
une. av — laying 
tune. Arthur Nichols am mean a torium free. taught by 
400 STAMPS sev Y. FOR g.._ Chicago nsen, 84 Audi- FOR Sale—Cyli 
nickel cents Sh late, —Over 100 orchestrations of Ad printing 
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CANADIAN reenwood, Melrose, for | Eads, list and dance FREB—25 » Ellwood 
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VARIETIES A, Bos- and ) NEAT ith Paris Maine Ken- 
$30.00. Ha stamps $3 Mo. Music Sale: for your somes | cards, 25 : 
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BIG ste o., Det y cents. also. Catalog Corresp ears In- _Birt, ost paid nted to yo 
st and mont! covers, pric es, 160 illus- ~ , Ith St., Val egraph & nstruction } presses, ty . idianapolis 
ferent stan mithly paper ice TELEG paraiso, Ii M. ¢ 1 book pe and supplies. 
stamps, per free. Price SLEGRAPHY arroll and cat upplies 
ete Para 108 possil RAPHY St. & Co c alogue € 
- , only 10¢ guay, Tw all dif- | T ible time aught ii _ Chicago 167 free 
st mission. Scott Approval ana Victoria rransmitter os The Omnig . the shortest 100 FIN Washington 
Madison Ave 4 and Col 50% com- and Automatic Slanker, bond notel 
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Bil SNBACKS—Pac ator w y speed just as egraph mes ENGRA 
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og 50 to 80° School In d 0. V asl samples. Pe 
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MISCELLANEOUS 


EARN $15 to $25 a week as our mail 
order dealers, Right from your own home. 
Hold your position until entire time is re- 
quired. We are manufacturers and owners 
of patented just-in-season, repeat order 
specialties. If you are just starting a mail 
order business or if already established, 
you can’t afford not to handle our Patented 
Money Making Getters. We sell and fur- 
nish everything. No canvassing. Small 
capital. Experience unnecessary, Write 
today for Latest Patented Leader and 
Manufacturers’ Easy Selling (copyright) 
fail Order Plan backed up by ‘“‘Whole 
i positive proof and sworn statement. 

M. 


Pease Mfg. Co., 552 Pease Bldg., 
St.. Buffalo, N. Y. 

FREE Catalogue, ‘1001 Curious Things,’’ 
Alaska, Puget Sound, South Seas. Most 
unique store in the world. J. E. Standley, 
Ye Olde Curiosity Shop, 815-R. R. Ave., 
Seattle, Wash.. U. S. A. 


FOR roof-framing, Parkhill’s new Pitch 
Gauge is the easiest and quickest tool or 
method in existence. Marks any pitch—of 
100—in 5 minutes. Unexcelled as a stair 
gauge. Prepaid for $1.50. Money _ re- 
turned if gauge is. Full description free. 
jood terms to good agents. Joln Park- 
hill, Rochester, Minnesota. 


OLD chandeliers made like new, Give 
your old brass fixtures a brushed brass 
finish without taking them down. Sample 
for 2 chandeliers), 50c. We also manu- 
facture gun metal finish for automobile 
lamps. Write for booklet. Gun Metal Fin- 
ish Co., Decatur, 


ONE dollar month protects you against 
sickness and accident. Latest policy pay- 
ing twenty-five dollars weekly, three thou- 
sand, death. My free booklet tells all about 
it. Pauley, State Agent, Buffalo, N, Y. 


YOU need it. The new Instantaneous 
Fraction Computer. Adds, subtracts or 
multiplies fractions instantly and reduces 
fractions to decimals at a glance; simple 
and accurate. Price 50 cents, Agents 
wanted. The Livingstone Co., Sharon, 
Conn. 


PIXIE’S Plants, newest spring novelty, 
just introduced in U. 8S. Little pots filled 
with fertilized soil, containing live seeds, 
which will grow 48 hours after water Is 
added. Absorbingly interesting to all ages. 
Satisfaction 25¢ each postpaid, 
or 5 for $1. E. M. Dunbar, 55 Rowena St., 
Boston, Mass. 


THE Stanley Patent Safety Purse, best 
on the market. Cover fits the hand and 
forms a till to make change. All_ leather, 
best Russian’ calf. Postpaid 75 cents. 
Guaranteed. Am. Purse Mfg. Co., Belling- 
ham, Wash. 

LEARN to Metalize Flowers, insects, etc., 
for jewelry. Pleasant and profitable. Sam- 
ple and booklet for stamp. P. Benson, 
Stewartville, Minn 


YOUR name and address stamped on 
German silver key .check, 25c. Silver Key 
Chain free. L. D. Thompson Co., 3159 La 
Salle St., Chicago. 


MARK Twain Gummed Scrap Book. Nic- 
est way to keep clippings. 50c. A. Sack- 
man, 400 E. 141st St., New York. 


ADD and Subtract Fractions faster than 
you can think. My simple, accurate, and 
convenient adder does it. Price 10c,  E. 
Lawrence, Box 422. New Britain, Conn. 


FULL instructions for dip-plating knives, 
forks, spoons, ete., 25¢ stamps. Rogers 
Metal Works, Kansas C ‘ity, Mo. 


zines three months, 5 cents per wend. 
S. Mankin & Co., Alexandria, Va 


GINSENG, one of the largest paying 
crops. Send 10 cents for my Ginseng cul- 
ture, giving full information, prices of 
roots and seed. W. N. Long, Florence, Ky. 


YOUR ad placed in nearly fifty maga- 
A. 


IT’S a whale of a seller. See Magic Sil- 
ver Cleaning Battery ‘‘ad’’ on page 153. 


“CAN the Scientists be Mistaken?” As- I WILL start you earning $4 


tounding theories, 


demonstrated fact. Matter does not ‘‘hold 


dail 
Perpetual metion a home in spare time, silvering mirvosss = 
1 


~ eapital; send for free instruction booklet, 


together. Pamphlet, ten cents, (coin), C. | giving plans of operation. G. F. Redmond 


Cc. Gates, Tuscola, 


rept. 306, Boston, Mass, 


TOBACCO-Cure. One box cures. Guar- ANYBODY can make good cuts with my 


anteed or money bac 


ek. Established 1894. simple zine etching process; price, $1; 
Write for special offer. 
Co., 319 Altman Bldg., 


YALE Automatic 
chine, 30 cents prepai 
Mfg. Co., Dept. C, N 


Allen Distributing specimens and particulars for stamp. T. 
Kansas City, Mo. M. Day. Box M. Windfall. Ind . 
Pocket Adding Ma- CORPORATIONS organized in all states; 


d, money order. Yale reasonable, prompt and efficient Services; 
ewark, N. J. inquiry invited Alexander F, Garbe, 33 


A TWO cent stamp 


view cards, four valuable formulas 


Nassau_St., New_York. 
si 
brings two handsome | BROTHER—Accidentally discovered ton 


Lucky Day Card, Francis Company, 246 | Will cure tobacco habit.  Gladly send par- 


First St., Jersey City, 
DON’T give up the 


yet. See our ad under Instructions—Model 


System. 


N. J. ticulars. F. Stokes, Mohawk. Florida. 


MY new list lady mail order buyers; 


You can win | creat help for mail order business. 26) 


cha 


EMBOSS your sta 


names $1; 500, $2.+ Wellman, No. 170 
Summer St., Boston. Mass 


tionery yourself with HORSE 


HOB | key ring; brings luck; ten 


your initial, monogram or nime with our cents, Raymond Peterson, A, Granville, 
S|] N. Dak. 


nickelplated steel die 


beautiful work, Your injtial and 36 styles 


embosser. High cle 


¢ tory offer for GINSENG, 35,000 per acre, 
- Miller y ‘Marietta, “Ginseng Culture, giving 


Ga. 


price of roots and seed for planting. 


HENRY’'S Art Colo 


tinting Photographs, Views, Postcards, Stu 
dies, Lantern Slides, 


er. Gold and _ Silve 
ing on Silk, Voile, 
beautiful rich velvety 


George W. Hartz, Canal Fulton, Ohio, 
rs, Have no equal for ge Boge) business with fifty reliable, 
live, active agents. These names prepaid 
Burntwood, Leath- | ¢1°" Wellman, No. 170 Summer St., Bos- 
r decorating, stencil ton, Mass. 

Linen, Burlap, with - = 
effects. To prove it, BASE Ball curver, worn on the hand, 


we will send one full size pan free to try. | Can give the ball a sharp twist thus caus- 


Henry Chemical Co., Vallejo, Calif. ing a wide curve. It is so small it is 
- not noticed and they all wonder where 
EDUCATIONAL Instruction sheets, Com- those awful curves come . Price 25 
plete working details: —— camera, | cents. Curver Co.. Box 125. Brady, Nebr. 
peutograph, motorboat, ice yacht, engrav- 
ing giass, trick photography, patent office SILK gum mending ee for cloth- 
drawings. 25e each. Five for one dollar, | package and instructions, 
C. M. Shigley. Columbus, Ohio. Boube 8-15 St.. 3 Denver. Colo. 


TATTOOING. Improved Electric tattoo- 


ing machines, $2.50 
guarantee. Cheapest 


tooing Supplies on the market. Send 1l5c 


for 6 beautiful hanc 
signs. Write now for 


Barber, 1019 Vine St., 


“YOUR 25 word advertisement in 35 
magazines—3 times and my money- — 
magazine one year for only $1.50, H. 
Latz, Atlantic City, N. J. 

1 colored Tattoo  de- STUDENTS special—Set of 20  beauti- 
free price list. J. F. ful college pennants, size of each, 9xl8% 

Cincinnati, Ohio. inches, for 2%c in stamps. Yale Specialty 


each. Sold with a 
and best line of Tat- 


FLAX Waterproof 
lighter covers, tarp: 


hatch covers, side-cloths, sail covers and 


ers. Send 
. _ Edward 
York 


~ 
Canvas, suitable for Co., Williamsport, Pa. 


aulins, boat covers, “TEXTIGU M” typewriter covers, fine, 
50 I say under “Typewriters.” 


for sample and free 


A. Bunker, P. 0. Box SEE what we say under “Patent” head 


ing Swift, Attorney, Washington 


“WONDER Button- 
thing out. Wear it 


Hole Lamp. Cutest ONE dollar per thousand. Typewritten 
in your button-hole. lists of Southern farmers, tax payers, fruit 


You will make a sensation. Burns any_oil. growers, etc. Reliable Name Supply Com- 


Makes a bright light 


go wild over it. ymeee. 12c. Arthur 


Nichols, Chili, 


seen for blocks. Boys | pany, Detroit. 


15 CENTS for German silver key check 


FAD-A-WAY Antis 
Guaranteed to bleach 
haeco stains removed 
dentist’s bills. Pach 


Dr. Vinette. Ada, Oklahoma, 


marked with name and _ address, key 

eptic Tooth Bleacher. teed Pease Die Works, Winchester, 

and clean teeth. ‘To- H 

application. Saves hu BBER pocket- stamps type, daters, 
25c. Postpald. | cat; log? lo Cleveland, Ohio, 


TURN dimes to do 
for package G. R, I. 
fine writing fluid. 
of Pen Lettering. Ind 


PATENT Ts sec es L. Parker, 910 G 

TOBACCO cure, guaranteed, 35c. Wall 
janapolis, Ind. _ Medical Co., 348 Penn, Reading, Penna. 


‘ANDY making, course, $1. Cir 
ROSE beads never lose their fragrance and - CA - 

sell very high: easy to make. Full in- | Cular free. Eagle Co., “L,”’ Quincy, Mass, 
structions for 2 silver. M. Porter, Box 

538. Oakland, California TOO LATE TO CLASSIFY 
saw. Materials cost Se. directions Geo. | WRITE us for any kind of a sign, let 
Fraser. 147 Major St.. Toronto. Ont ters and figures. Enclose 4c in stamps for 


our (P. M.) Catalogue, ete. Albright Sign 


BOYS, earn vacation money with my easy Co., Inc., Muncie, Ind 
selling specialty. — ten cents. © ~TNITIAD = seal wafers, 25 for lic. Dandy 


R. Hewitt, 305 W. 
Ind 


th St., Indianapolis. | fountain pen 25c. 100 assorted cards, 


All prepaid. Roxbury Card Co., Roxbury, 


YOUR advertisement put in one hundred Mass 


magazines, and insert 
word. W. Crawford, I 
ada 


ions proved, for 3c a ENGINEER transits and levels bought 
tox 24, Toronto, Can- | and sold. All kinds. W. F. Sprengnether, 
203 N. 10th St., St. Louis, Mo 


BOY Scout 
dime, mailed. E, T 
Ohio. 


ire, printing stamp, POSITIVELY best ribbons, three, $1.10 
aylor Co., Cleveland, | See what I say under “Typewriters.” 
Ate hison 


RUBBER Stamp, your name, 50 price | AGENTS: Quit Dreaming, Get Some- 
lists, wholesale list supplies. 1l2c. Central | thing that Sells Sample and particulars, 
Stamp Works, Newcastle, Ind l5e. 100% profit. Reorders galore ‘Ris- 


METAL Storm Cellars. Write for full | ing Sun.’’_ Box 156, Glasgow, Ky. 


description and prices. 


McKinney, Tex. 


Star Metal Works, IT’S a whale of a seller, See Magic 
Silver Cleaning Battery ‘‘ad’’ on page 153. 


Don’t Take ’Em Off 


® Your trousers can be creased right on you (or off j 
you prefer) in five minutes with the ** Nu-Pantz’ 
creaser. Save £10.00 to $20.00 per year and add 
B hundreds of dollars to your personal appearance 
by writing for the “Nu Pantz” folder. Address 


RACINE CREASER CO., 5th St, RACINE, WIS. 


Reliable Selling Agents Wanted 


Give references and present business 


Don’t ENVY a and 
good complexion. Use Pomp san HAVE one.”’ 


to ars, — fo il 
WHEN YOU WANT ANYTHING AND DON’T 


KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 


POPULAR MECHANICS CHICAGO 


VELVET—The Smoothest Tobacco—10c. 


j 
| 
Free, > 
r 
4 
| incr 
tior 
hea 
= __| 
T 
| wi 
m: 
i 
particular 
| 
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The SWOBODA SYSTEM 


of Physiological Exercise 


AM teaching intelligent men, brain workers, the ideal 
principles of attaining and preserving perfect health. It is 
not a problematical theory, but a system of physiological 
treatment based upon absolutely correct scientific facts. 
If you will follow my treatment for a few weeks, I will guarantee 
you such an immediate return to body and brain vigor as to convince 
you that no matter in what branch of industry you may be active, 
whether indoors or outdoors, ill or well, whether engaged in mental 
or physical labor, the SWOBODA TREATMENT solves the problem 
of disease, resistance and full attainment of brain and body power 
and development. 
WHAT OTHERS HAVE TO SAY: 


“Worth more than a thousand dollars to mein —_““ My nervous system was in that condition I could scarcely write my 


“Your system develops the will as well as the Am now in the best physical condition of my life.” 
muscles.” “Have gained nine pounds and feel like a different 

“It has bettered my digestion, improved assimila- man.” 
tion and circulation, made me stouter, stronger, “Have been greatly benefited by your 
healthier and happier.”” instructions and I am now in better 

“Do not need and have taken no laxatives since physical shape than I have been in 
taking your exercises.” many years.” 

“Treduced my weight 29 pounds, increased my “1 don’t rate this as an expense 
chest expansion 5 inches and reduced my waist item, but consider it an investment, 
6 inches.” and one of the best I have ever made.” 


THE FASCINATING STORY OF THE SWOBODA SYSTEM 


increased mental and physical capacity. name but the old has become new and I am in better health than ever. 


with “ His Fight for Life,” will be sent you FREE for the asking. 


may become strong, efficient, vigorous an 


How it came into existence through necessity, “‘ The Dangers of Exercise,”’ together 


I will also send you FREE a full description of the principle of the System, showing how you also 
Write today. 


222 Victor Bldg., Washington, D. C. 


ALOI 


Forgetfulness—the Cause of Man’s Inefficiency 
£ Perfect Memory—The Key To Success 


A man’s best possession is a perfect memory because the 

secret of business success depends quite as much upon a well 8 

developed ability to retain a vivid memory of perceptions and > 
experiences as it does upon “hustle.” In social life a good 

memory is the fundamental pre-requisite to brillancy in conver- £ 

sation and the confidence of our acquaintances. Good memory 6 

is the stepping stone to responsible, honorable, high salaried po- “es 

sitions, and without the ability to remember, you can never hope to a 


Prof 


” 


Henry make good. A good memory, however, is not a gift—peculiar to some 
Dickson few—it is the result of training—you can acquire it. 


The Dickson Method of Memory Training 
and Principal of the Will Make YOU “Forget Proof” 


Auditorium Bid.,Chicago © Ten minutes a day of your spare time will give you this 
training and not interfere with your work in any way. 
My course is not a theory, but a ew and absolutely scientific method of easy practical home lessons 
which anyone can readily understanc and master, Itis the resultof many years of personal contact 
with thousands of students as their instructor in leading schools and colleges, searching their de- 
veloping minds for means of strengthening their memories. My method of memory training en- 
ables you to classify impressions, ideas, names, facts and arguments without effort—trains you to 
think on your feet—to overcome self-consciousness and bashfulness. My system of memory 
training has transformed thousands of failures into successes—it will make you ‘‘forget proof.’ 


De Luxe Book of Facts, “How How To Get A Free Copy 
to Remember”, Absolutely Free of This Valuable Book. 


_ It explains clearly the course that has “How to Speak in Public.’’ De Luxe edition 
raised thousands of men from failure to great handsomely illustrated, richly bound. Is exactly 
Successes. My free book is the first step. suited to meet the needs of the man or woman 
Don’t delay. Age,education,vocation or place who desires to bea successful public speaker. 
residence makes no difference. The price of this 1912 de luxe edition is $2.00. 
Mail the Coupon or Postal Today. Write today and learn how to obtain free copy, 


*s “‘How to Speak. 


Prof. HENRY DICKSON, Principal, 
Dickson School of Memory, 705 Auditorium Bid., Chicago 


Send me free Book ‘‘How to Remember,”’ also full particulars: how to 


obtain a free copy of Dickson 
ADDRESS..... 


L 


Please Mention Popular Mechanics 


P. SWOBODA, 
j 
Pobi, 
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AT HOME 


Write today for our 
Complimentary Scholar- 
ships offer. These Schol- 
)) arships are open now. 

Graduate correspondence students 
hold highest records, are most suc- 
essfulin passing bar examinations. 
Our Complete Home Study Law 
ourse vers the same ground as 
RD, CHICAGO, MICHI- 
GAN, COLUMBIA and other leading 
law schoo.s of the country. Recognized by 
great jurists, lawyers and universities as the 

greatest home study law course in America. 


We Guarantee TREE 
any graduate fail- 
ing to pass bar examination. Our course covers 
both theory and practice — prepares for bar in any 
state. Abraham Lincoln, Henry Clay, John Mar- 
shall, Jas. A. Garfield, Edward H. Harriman, Thos, td Ryan and thou- 
sands of our most noted men and lawyers STUDIED law AT HOME. 
Decide now to study law at home. Make this great step 
teward a successful business or professional career 


FREE Scholarships 


Write today. FREE Scholarships open, Schol- 
arship students pay only for text and postage. This 
is a very extraordinary opportunity. We want a 
large number of students quickly, and hence this chance we are giving 
to a very few. If you want this opportunity, be quick, Answer at 
once, for we reserve the richt to withdraw the offer at any time. 


EE COUPON Send Free Coupo 


Sign and mail this coupon today 
i c i Get the most remarkable offer ever 


made by big ley 
School of l 3 Manhattan Scholarship entitles you to a fu 
Bidg., Dept. 1195, Chicago. ‘ 
the coupon this 
Gentlemen: Without any \ 
obligations on me whatsoever, 
please send me your Catalog AMERICAN 
of your Free CORRESPONDENCE 
‘i SCHOOL OF LAW 
Manhattan Bidg. 
CHICAGO, ILL. 


PerDay 
Steady Jobs 


The demand for 
Electricians 


Plumbers 
Bricklayers 
Painters 
Decorators 


Moving Picture Operators & Draughtsmen 


exceeds the supply. Take advantage of this 
condition. You will profit by it. Don’t stay 
in the small pay class all your life. We will 
help you earn $5 to $8 per day, or establish you in 
business for yourself by our practical instruction in 
Electricity, Plumbing, _Bricklaying, and 
Decorating, Mechanical Drawing, or Moving Picture 
Operating. These fields offer unlimited opportunities 
for making money. We teach you quickly, practically 
and thoroughly by actual work. Tools take the place 
of books. Our employment bureau (services free to 
our graduates) renders invaluable assistance. 


You Can Work for Yourself and 
Make $3000 to $7500 a Year 


Ours is the oldest, largest and best equipped trade 
school in the world. Open all the year round—enter any 
time at any age. Day and night sessions. Tuition 
low. Expenses can be earned. Easy payments if desired, 
Write me personally for interesting illustrated catalog. 


L. L. COOKE, Director 
COYNE NATIONAL TRADE SCHOOLS 


110 E. Illinois Street, CHICAGO, ILL. 
Oldest and Largest Practical Trade School in America 
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DANGER AHEAD 


If You Don’t Prepare Yourself For Life 


How To Get An Amtomsohiie FREE 


Greatest Offer Ever Made 


We teach you the automobile business at your 
home or at our factory. We make every 
student who enrolls with us during the next 
thirty days, our agent. And after he has sold 
éight machines, he gets one free. 


Our Factory School 


We have the greatest Automobile School in 
the World. We teach you by the most scien- 
tific principles at your home, and give you 
genuine building experience at our factory. 
We are the only ones conducting an Auto 
School who have a factory where automobiles 
are actually built by students. 


We NEED Young Honest Men 


Our President — C. A. Coey 


has been in the automobile business twelve 


years. He has sold thousands of automobiles, 
and has customers in every state in the union. 
He has calls from every part of the country 
nearly every day from his customers, for good 
honest young men to drive and repair machines. 


The Only Automobile Man 
Conducting a School 


Mr. Coey is the only man in America today 
conducting an Auto School who is prominent 
in the Auto World, and who is a bona fide auto 
dealer and builder. 


Become an 


This is one School which does not have to get letters from 
prominent automobile men—it speaks for itself. 
operated solely for the purpose of getting your money, as 
every other School in America is today, but for the purpose 
of enlisting young men in the automobile business who can 
accept positions from us as chauffeurs, repairmen, garage 


managers, demonstrators and salesmen. 


Automobile Salesman 
We want agents in every town in 
America to sell our Automobiles, 
the “ greatest value in the world.” 
We make every student an agent. 
FIRST LESSON AND 
BOOKLET FREE 


Also full information. Write today. 


It is not 


C. A. COEY’S SCHOOL OF MOTORING 


1424-26 Michigan Avenue 


(Department 202) 


CHICAGO, ILLINOIS 
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WE MAKE YOUR HOME A UNIVERSITY 


O need to give up your present occupation or go away to school. 
Give us your spare time and we can thoroughly instruct you in 

’ business or professional law. Graduate correspondence students 
hold the highest records and are most successful in passing bar 
examinations. This is the leading home-study law course in 
America, and is so recognized by the highest legal and educational 
authorities. Our own modern text, shown above, were lately prepared 
by Deans and Professors from many of the leading resident university 
law schools — Harvard, Univ. of Chicago, Michigan, 
isconsin, Illinois, Iowa, Leland Stanford, and others. 
We offer the only course which is in accordance with the instruc- 
tions of professors actually engaged in tegching the law at the big 
resident colleges. Do not overlook this important fact. 


We guarantee to coach free any graduate 
failing to pass bar examination. 


The books shown above are furnished without additional cost 
to all students enrolled in either the business law or full univer- 
sity law course. This magnificent law library—the complete 14 
volumes—are sent to the student just as soon as enrolled. A very 


small fee covers your first payment. No entrance examinations. 
is all the course will cost you under our new 
ie easy payment plan. We mean exactly what we 
y. Write t 
President Taft says: 


Legally trained men achieve the greatest success in business and public life. 
“Every man who expects to achieve Abraham Lincoln, Edward H. Harriman,Thos. F. Ryan, Robert 8. Lovett, John 


substantial success in the business or pro- Mitchell, Samuel Gompers, John F. Dillon, and thousands of our most ‘noted 
fessional world should be legally pt nine men and lawyers have studied law without attending a resident college. 


DECIDE NOW TO STUDY LAW and thus make the first step toward a 


reat and successful business or Ss. 


fessional career. Extremely low cost—-EASY ONTHLY PAYMEN 


Free Coupon OUR GREAT OFFER 


ADMINISTRATION BUILDING 


enrolling now. Greatly reduced 

scholarships offered at this time 

i - m to secure a large enrollment quickly. We reserve the right to withdraw offer at any time,so send in cou- 

LaSalle Extension University, pon right away and secure full particulars of the most remarkable offer made by an institution of learning. 
Box 1195, Chicago, Illinois 


oS SPECIAL BUSINESS LAW COURSE 


GENTLEMEN: Please send at once, particulars for those desiring a knowledge of commercial law. Remember, the law books shown in 
and complete catalog FREE, regarding Special this ad become the property of the student and are sent as soon as you are enrolled. 
Advertising Scholarships offered in your Department These books are full standard law size, containing over 6,000 pages of reading matter 
of Law. % and citations to over 15,000 cases. As fine a law library as student, business man or 

lawyer could wish for Know your legal rights; keep out of law suits. 


% SEND co P Don't wait until the offer is with- 


LASALLE EXTENSION UNIVERSITY 
Sereet NO. 1195, CHICAGO, ILL. 
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EARN $25 to $50 WEEKLY 


IN AUTOMOBILE BUSINESS 


Chauffeurs, Automobile Salesmen, Demonstrators and 
Repairmen are in big demand everywhere. The field 
is new, work pleasant, and anyone can leam. We 
teach you in 10 weeks of study during spare time to 
become thoroughly efficient. Our course of instruction 
by mail is simple, practical, and very interesting. 
Besides, we asssist you to secure a g position. 
Free model of aut bile to every student. 
FIRST LESSON SENT FREE—WRITE NOW 
Don’t miss this offer. Send us a postal today. 


Empire Auto Institute 33. 


ROCHESTER, N 
The Original Automobile School 
Chauff and comp men owners and garages. 


Be A Traffic Manager 


We Teach You by Mail in a Short Time 
Hundreds of positions open. Men skilled in handling traffic 
claims wante awe »rywhere by Railroads, ExpressCom panies and 
big Business houses. Pay $75 to $300 er month. e quickly 
teach you every part of the business. You are ready to take a 
position upon completing course. Write today for free catalog. 


NATIONAL TRAFFIC SCHOOL 
503 Rector Bldg., Dept. 1195, Chicago, Ill. 


Over 2000 Railway Mail Clerks 
to Appointed Soon 


Spring Examinations Everywhere 

Every second week off duty at full salary. 

Rapid odvane ement to higher Government Positi« 

No becomes of STRIKES, FLUR 
or THE W /HIMS OF SOME PETTY BC 

THE POSITION 18 YOURS FOR LIFE 

Country residents and city residents stand the same chance 
for immediate appointment. 

Common sense education suffic 

Political influence NOT REQU TRE D. 


We are Preparing Candidates Absolutely Free of Charge 


Write immediately for schedule showing the places of the Spring 
examinations. Don't delay Every day you lose means the loss of 
just so much coaching before the rapidly approaching examinations. 


FREE COACHING COUPON 
FRANKLIN INSTITUTE, Dept. B 108, Rochester, N. Y. 


The coupon, properly filled out, entitles the é de 
questions, a free copy of our valuable boo k, SOVERNWENT ‘PostTions 
AND How TO OBTAIN THEM,”* and to conside for FREE COACHING 
for the Civil Service Examination here checked. 
Railway Mail Clerk to $1400) .-Customs Positions [$600 te $1500) 
--Postofiice Clerk 20 to $1206 $700 te $1800 
[$800 to $1500 


-Postoffice Carrier to $1 300 
---Rural Mail Carrier | to $900) 


to mple 


Use this before you lose it. 


rite plainly. 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent Fifteen years successful work for 
newspapers and magazines qualifies me to teach 
you. Send me your sketch of President Taft 
with 6c. in stamps and 1 will send you a test 
lesson plate, also go of drawings show- 
ing possibilities for YO 


THE LANDON SCHOOL ted CARTOORING 


to make a 

AUTOMOBILE. ive stusent every 

STUDENTS to attend the largest Automobile 

Training Institution in the world 

$200.00 a month as Automobile Salesman, Garage Manager, Repair 
Man or Driver, write me at once. 


g@ SPECIAL OFFER TO I have a SPECIAL 

community. If you want 
and prepare yourself for an expert position paying from $75.00 to 
H, J. RAHE, President, 1185 Locust Street, KANSAS CITY, MO. 


1438 Schofield Building, Cleveland, Ohio. 
FOR Our Si. 
Lessons 
youat home 
to become 
AT hey, agood Pefi- 


man. These lessons are copiously illustrated and have printed 
directions for practice and criticism of your work. Send 
2 cent stamp for Trial Lesson. PALDING'S COM'L 
COLLEGE, 928 Oak St., KANSAS CITY, MO 


standable language. 


Brand New—Up to Date—Just Off the Press 


The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered 


Modern American Telephony 


This book treats of present day telephony in all its branches in plain everyday under- 
It will serve to make the rough places smooth and will solve problems 
for practical telephone men. 


It is alike indispensable to the expert telephone engineer, and 


to telephone workers in all departments. 

Edited by ARTHUR BESSEY SMITH, E. 
E., assisted by a large corps of Tele ~phone 
Experts whose reputation in their re- 
spective fields is international. 

The very latest AUTOMATIC SYSTEMS, 
as well as WIRELESS TELEPHONY is fully 


book of about 800 paces, it is bea 
tifully full dark blue seal leather round 


Positively down to the last 
minute. It has no rival 


1325 Michigan Ave., Chicago, Il. 


NO MONEY IN ADVANCE REQUIRED 
FREDERICK J, DRAKE & CO., 


e > ec < Kindly mail me a copy of Modern American Telephony. 
pward If found satisfactory, | will immediately remit you or 
ms. Genuine gold leaf stamp- - return the book to you 
iny pocket size (postage arabs to any $2. 00 
dress). PRics ON NAME 
The only way the me of this book can 
Order be proven is by an examination of the book itself. 
Now whieh we will rub examination, to be paid for 


it over. Upon receipt of the 
following agreement, the book will be forwarded. 


ADDRESS .... coool 
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I Can Increase 
Your Earnings 


No matter where you live, 

bad ou are honest, ambitious 

determined to succeed 

Py business abso- 

lutely your own—send your 

name and address and I will 

mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000to$10,000a Year 


in the Real Estate, Brokerage and Insurance 
Business. 


Our system is a positive success. We will 
teach you by mail, appoint you a 


Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start re in a profitable business of 
your own, and help you to make money from 
the beginning. 

Exceptional Opportunity for 
Men Without Capital 
Write Today 

International Realty Corporation, 

2536 Manhattan Building. Chicago, Ill. 


J. H. JOICE, Pres. 


Established 1824 


Rensselaer 
Polytechnic 


Engineering Tnstitute 


Courses in oy Engineering (C. E.), Mechanical Engi- 
neering (M. Electrical Engineering (E. E.) and 
General S.). Also Special Courses. 
Unsurpassed new Chemical, Physical, Electrical, Me- 
chanical and Materials Testing Laboratories. 

For catalogue and illustrated ———— showing work 
of graduates and students and views of buildings and 
campus, apply to 


JOHN G. NUGENT, Registrar 4 


DOCTOR | 


We Mean the 
Doctor of Chiropractic 
Whose Income is $350.00 
to $1,000.00 a month. 


You can learn this new profession in a 


The U. C. C. 
“THE SCHOOL OF QUALITY” 


don the ~~ »ssion--the 
Largest and Best fe are That interesting 
Chiropractic College lany physicians are studyin, 


tie because 
in the World. exclusion of dru 


Copacity 1,000 Students  We'lf's 
Write for our illustrated prone at FREE 


Universal Chiropractic College, Dept. M., Davenport, Ia. 


MAKE MONEY 


Right from the Start 


$252 $75 
a Week 


Learn the Watch Repairing and 

the Jewelry Repairing Business 
by my new method, without any waste of time. Make 
money while you are learning. Nets larger profit than 
any other business; clean—gentlemanly and refined work, 
Have an independent business of your own—a neat, 
artistic store, attractive and profitable. stocked with a full 
line of watches, clocks, jewelry aud silverware. If you 
are the right man and have the ambition there is no rea. 
son why you shouldn’t have all these. 


| Will Show You How and Back You to the Limit 


You'll not have to make any experiments. We have 
made them. We will start you right and we give our 
chosen few the benefit of our 35 years of success—our 
advice, instruction and expe: ience. 

If you want us to show you we will give you the names 
of men we have already started on the to success, 

Our capacity is limited, so if you are wide awake 
enough to grasp this golden opportunity write us today— 
not tommorow, but NOW. 


CHAS. F. ELMORE, Instructor for Rogers, Thurman & Co. 
101-121 Wabash Avenue, Chicago 


LEARN PIANO TUNING AT HONE 


You can learn quickly and easily by devoting your spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 
gives the exact number of beats that should occur in the test intervals. With 
it the student knows what the result should be, It eliminates guess work. 
Our graduates earn $5 to $10 a day the year round. We oe n full-sized 
action model and necessary tools. Write for valuable book F 


Niles Bryant School of Piano Tuning, 47 Fine Arts Bldg., Battle rock. i AL 


EACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
and beautiful specimens. Your name eiegantly 
written on a card if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 Meyer Bidg.. Kansas City, Mo. 


Study at Home 


Graduate correspondence students 
most successful at bar examination. 
Write today for proot and our free 112-page 
catalog. We make your home a university 
Leading home-study law course in America 
Our own modern text — prepared by deans 
and professors from the big law colleges— 
Harvard,Chicago, Wisconsin, Michigan, 
Ilinois, lowa,Stanford and others. Very 
low cost and easy terms. Also business law 
We guarantee to coach free a graduate failing to pass any bar exam. 
LA SALLE EXTENSION UNIVERSITY, BOX 1195, CHICAGO, ILL. 


SHORTHAND 
IN sO DAYS 


Boyd Syllabic System — written with only nine, characters. No “ posi- 
tions ruled line “‘shading '’—no ‘‘word-signs’’—no * 
notes."" Speedy, practical ~ stem the at can be learned in 30 days of home 
study, tim For full descriptive matter, free, address 
‘© CORRESPON DENCE SCHOOLS 

969 Chicago Opera House Block CHICAGO, ILL, 


- 
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those men and women who have only or- 
dinary educations. The College offers 
every advantage to students enabling 
them to comprehend the studies thor 
oughly and secure the Standard Diploma 
issued only by recognized Colleges giving 
never aban 
ly and prac 
merits and 
zs. ou will profit by in- . | 
pportunity. 


LEARN \WATCHMAKINC 


ATHOME 

A trade that will make you independent for life. 
ern and original system of H s Pp Bi 

part Watchmaker’s Trade ours Shorter — Pay Bigger emand Greater 
than most anytrade. You need no previous expe- 
rience. Our practical methods enable you in a 
position or start in business after completing our few to hold vosition plumber r 
course of instruction. Good watchmakers are always or conduct your own business. Catalog sent free. 


in demand and earn from to St. Louis Trades 


peri ulars apply to the WISCONS!! 


IAKING, Stroh Bidg., MILWAUKEE, wis, 4430 Olive St. ST. LOUIS, 


I TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 
und guarantee success. Only field not overcrowded. My 
instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 

CHAS. J. STRONG, Founder 1 won the World’s First Prize for best course in Penmanship 


Under my guidance many are becoming expert penmen Am 


DETROIT SCHOOL OF LETTERING placing many of my students as instructors in commercial col- 


leges at high salaries. If you wish to become a better penman, 
DEPARTMENT PM. DETROIT, MICH. write me. I will send you Free one of my Favorite pens and 


“Oldest and Largest School of its Kind’’ a copy of the Ransomarian Journal. 
c. 


W. Ransom, 324 Minor Bldg, Kansas City, Mo. —< 


Be An Expert Electrician 
LEARN IN SPARE TIME 


THEY LIGHT THE WAY alleles 


at home as good or better than ata shop. You can 
earn money while learning and secure a well paying 


Electrical Workers’ Standard Library 


A Vast Reservoir of Specialized Knowledge 
Practical Here are text books that radiantly “light the way” for those who 


* * wish to easily and quickly master the Electrical profession. They 
Authoritative contain a Complete Course of Easy Lessons for Beginners. The 
Co ; lessons are arranged in progressive order in the form of Questions 

m prehensive and Answers. The language.is plain everyday English —and when 
technical terms are used they are simply explained. Hundreds of 
diagrams and drawings make everything so clear and plain that even a boy can understand. 


This remarkable set of books is a vast reservoir of specialized knowledge embodying the research and 
life-time experiences of the foremost practical experts. All this knowledge has been carefully sifted, 
tested and proved, and gathered together and arranged in logical order. 


There are eight volumes, pocket size, of about 380 pages each, profusely illustrated with diagrams, 
drawings and plates. One of the volumes has about 750 pages and covers very fully everything connected with up to date 
American Telephone practice. This volume alone has upward of four hundred COUPON ———— 
engravings. Comprised in this set is a Complete Electrical Dictionary and also 
the Civil Service Examination Questions and Answers for Electricians. Without any obligation on my part to purchase, pisage 


The Expert CONSULTATION SERVICE of this Institute 
for a term of THREE YEARS is at the command of every J!" 
student who purchases these text-books for self-instruction. 


The library makes an elegant appe pearance, the books being bound in full leather, 
round corners, and red edges. Put up in acloth covered case as shown above. 


National Institute of Practical Mechanies, P.M. 


Address 


Occupation 


We want you to make a thorough examination of 
this most remarkable set of books, at your leisure J £™plover 


time and in your own home, at our expense. NATIONAL INSTITUTE OF PRACTICAL MECHANIOS 
1325 Michigan Avenue CHICAGO, U.S.A. 


Please Mention Popular Mechanics 
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Highland Park College 


Des Moines, lowa* 


One of the 
most com- 
Students may 
equipped enter any time they 
SCHOOLS in the country are ready to come 
COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 

Mechanical Engineering. Special opportunity is offered for making up 

work or for taking a complete course preparatory to the standard Engin- 

eering Courses. Shop work from the beginning comes in preparatory 

courses. See our new Engineering Catalogue. 

, 1. One Year Electrical Engineering Course 

| 2. OneYear Telephone Engineering Course 

3. One Year Steam Engineering Course 

4. One Year hi and A bile Course 

5. One Year Course in Mechanical Drawing 

Just a fair common school education is all that is required for entrance to 

these courses. These courses are very practical and are intended for those 

who have but limited education and do not see their way clear to take a 

complete Engineering Course. The Machinists’ Course is especially prac- 

tical. The new machine shops are the most complete to be found in con- 

nection with any Engineering School in the United States. 

SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 

in Traction Engineering offered by any Engineering School inthe country. 

It may be completed in three months. Students are taught how to make all 

repairs on engines rete well as to handle them. Four traction engines used 

for experimental p 

2. GASOLINE AND | AUTOMOBILE COURSES. These courses 

may be completed in three months. They are exceedingly practical 

Complete Chauffeur oe Just a fair common school education is all 

that is necessary to 

3. FARM BLACKSMITHING, FARM CARPENTRY. 


Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres., Des Moines, Ia. 


2. SHORT 
COURSES 


WINDOW TRIMMING 


Advertising and Card Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical and prac- 

tical electricity, mechanical drawingand 

ring work. Teaches simplicity, concentra- 

tion, hard Tr For young men of energy and character. 

20 years of greatest success. Graduates hold first-class posi- 
tions. Opens Sept. 25. Write for new catalog. 
16 Takoma Ave., WASHINGTON, D. C. 


BE A BANKER 


Learn a profession in a few months that will give 
you standing and independence the rest of your 
life. No matter where you live or what your 
re we will teach you by mail. No busi- 
ness or profession offers better opportunities. 
The work is pleasant, hours short, salary good. 
Endorsed by leading bankers. Very low cost, easy 
payments, Write today for catalog. 

AMERICAN SCHOOL OF BANKING, 119 MeLene Bidg., Columbus, Ohio 


The Original School, and the Greatest. 


21 years of vital legal training—training 
that has made masters, and won highest 
endorsement. Graduates are practicing 
in every state. Complete College Courses 

covering every legal matter, soapacel 
and taught by experts. Especially ioram- 
bitious young men with limited time and 
money. Write forcatalogand“ evidence.” 

SPRAGUE CORRESPONDENCE SCHOOL OF LAW 
237 American Detroit, Mich. 


Edgar G. Alcorn 
Author of Course 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from A to You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer anc 

competent to fill any position. Positions for our 


graduates. 
Ask tor our Free Book. It explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


LEARN 
WWATCH MAKING 


Watchmaking pays and you can 
earn vas you learn. Write 
for FREE BOOK, “How tobea 
’ Postal brings it, 
Stone's School of Watchmaking 
912 Globe Bldg. St. Paul, Mins, 


LEARN a Profitable Profession 


$3,000 to $5,000 a year. We teach you by mail. In a few months 

‘ou can — practicing Mechano-Therapy — an elevating and 

ighly paid profession for men and women. Simpler than 
Osteopathy. Endorsed by physicians. Easy to learn. We guar- 
amtee success in the study. Only ordinary education required. 
Authorized diplomas to graduates. Work very interesting, 
Vast opportunities for social and financial betterment. Special 
terms now. Write today for ill. prospectus, free. 


AMERICAN COLLEGE OF MECHANO-THERAPY, 81 W. Randolph Si., CHICAGO, IL. 


WANTED) Pictu: 


PLAYS 
YOU CAN WRITE THEM. We, 


° 
ence needed. Big demand and good pay. Details free. 
ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Chicago 


MEN WANTED! 


SOUND MEN— 21 to 40 years old—wanted at once for Electric 
Railway Motormen_and 

Wages to $100 a Month. ecessary. Per- 
manent employment, no strike. wee immediately for Applies 
tion Blank. No colored men hired. Address Manager Employ- 
ment Department, Koom 884 Dwight Bide, Kansas City, Mo. 


LEARN WATCHMAKING 


refined, Bit thoro labor—Competent men always in demand. 
We teach it thoroughly in as many months as it agg = 
years. Does away with tedious er = 

earned while studying. Positions secured. Send for come 


St. Louis Watchmaking School, St. Louis, Mo. 
JEWELERS’ ENGRAVING 


ied and Pay learn rade, taught feeroushiy by mail. We will 
ate beginner better for rigid apprentice 
n 


MUSIC LESSONS FRE 


for our Booklet. It tells h learn to pl ay Piano, 
gan, Violin, Mandolin etc. i. or advanced 
American School of Music, 50 Lakeside Bidg., Chicago, Ill. 


My book “How to 
ST A M Mi FR Stop Stammering” 
“=== direct to the point. 
Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 
Qualify to fill high- Rs ying positions. 
y 


—a treatise on “Sci- 
courses. Conducted active architects and engineers. 
Low rates. Send for free folder. 
CHICAGO TECHNICAL COLLEGE, 659 Athenacum Bidg., CHICAGO 


LEARNED BY 


AT YOUR HOME 
waits TODAY 


Full or partial 


Send today 2c stamp for particulars and prool. 
0. A. SMITH, Room D 42, 823 Bigelow St., PEORIA, ILL. 
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phony; 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 


fessions of which they treat as do these Handbooks 


knowledge giving data and information that is hard to find in ordinary books 


They are little giant encyclopedias of practical 


have been prepared by the well-known textbook writers of 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 


sciences ever published. 


These Handbooks 
the International Correspondence 


These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men 
help to quicker and better work that will command advancement 


They are an indispensable 
They are printed on a high- 


grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 


on an average of 364 pages and 175 illustrations and are regularly sold 


for $1.25 each 


SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Mechanics’ — 


belting; mechanical powers; 
mechanics; strength of 
shafting; boiler design; 
efs; power of boilers: 
exhaust heating; 
machine tools; 


machine 
slide valve; 


gearing; transit surveying; 


e 


Advertiser’s—"ow to plan and 


write an adver- 
type and type measure- 
style; 
preparation of m 


tisement; 
ments; 

display; 
script; proof Treading; 
and printing methods; 
matrices; 


points on printing 


advertisement 


department-store, 
paper, and 

trade marks; 
agencies; etc. 


general, 


Stenographer’s & Cor- 


respondent’s a ice to 


in- 
ners: shorthand letters 
of application; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 


Telephone and Tele- 
graph—sefu! tables; 


mechanics; elec- 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
tests with magneto- 
enerator and bell; telegraphy; 
forse telegraph systems; mul- 
tiplex telegraphy; etc. 


Tables; formulas; 
mcasurements; 
hydro- 
materials; 
care of boil- 

chimneys; 
design; 
pulleys; tric 
cylinders and steam chests; pistons; 
triangu- ers; 
lation; curves; radii and deflections; 
earth work; track work; electricity; 
tc. 


a capacity; 
engraving 
electrotypes; ing: 
illustra- 
tions; magazines; newspapers; retail, 
trade- 
mail-order advertising: 

circulars; advertising 


Mechanics; electricity; 
ical and _ electrical 
metals and alloys; 
netism; 
batteries; 
apparatus; alternators; 
wattmeterfs,; 
sion; 
heating and welding: 
nets; controllers; 


business forms: 
measures of extension; 

time; value 
duties on imports; 
stenography ; 
postal information; 
money and the 

brokers and 


coins; 


Plumbers and Fitters’ 


Arithmetic; involution and 
evolution; powers, roots, and 
reciprocals; circles; decimals; 
geometrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; building construc- 
tion; heating and ventilation; 
gas-fitting; plumbing; etc. 


9___Logarithms; 

Mariners’— trigonometry; 
navigation; terrestrial naviga- 
tion; ceiestial navigation; or- 
ganization of a man of war; 
naval ordnance; explosives; 
torpedoes; ship building; speed, 
tonnage, and fuel consumption; 
ropes; wind and weather; 
signals; nautical memoranda 
etc. 


Please Mention Popular 


electric 
electric lamps; wiring, 


money 
brokerage; 
copyright and trade marks; ecorpor- 
ations; business law; publicity; etc. 


Electrical Engineer’s— 


electrical 


units; symbols and quantities; phys- 
i properties of 
Ww ire gauges 
dynamos and motors; elec- 
ilternating current 
transtorm - 


mag- 


transm1 


electric 


electromag - 
car wiring; 


etc 


Business Man’s—Arithmetic; 


bles: 


systems; 


weight and 
of 
bookkeep- 
correspondence; 
financial terms; 
market; 
patent 


foreign 


Building Trades—'='s 
and 
structures; strength of 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
in buildin<s qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


materials; 


Arithmetic; 
formulas; 
percentage; interest; 
accounts; money and 
market; business law; 
f terms; banks and bank- 
ing; postal information: distances 
and time between various places; 
bookkeeping; business forms: card 
systems; modern office methods; 
cost accounting: bank b vokkeeping: 
clearing house methods; etc. 


Bookkeeper’s— 


tables; money; 
equation of 
the money 
financial 


et 


International Textbook Co. 


Box 872, SCRANTON, PA. 


for which please send me 


T enclose $ 
the books | BEFORE which I have marked X. 


__Mechanics’ Handbook 
Elect. Eng. Handbook 
_-Bidg. Trades Handbook —Bookk’per’s Handbook 
—Plum. & Fit. Handbook _ Sten. & Corr. Handbook 
—tTel. & Tel. Handbook -— Mariners’ Handbook 


Name 


— Business Haudbook 


St. and No. 


City. 


Mechanics 


State 


—Advertiser’s Handbook 
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DIRECTORY 
MECHANICAL INFORMATION 


Shows just where to find that particular help you 
are in need of on any of the following subjects: 


Aeronautics 

Air Brakes 
Amateur Mechanics 
Architecture 
Automobiles 

Boats 

Boilers 
Bricklaying 
Building 

Business 

Camping 
Carpentry 
Cement, Concrete, etc. 
Designing 

Dies 

Dyeing 

Electric Railways 
Electricity 
Electroplating 
Enameling 
Engineering 
Estimating 
Fishing 

Foundry Work 
Gas Engines 
Hand Forging 
Heating 

Hunting 
Industrial Progress 
Inventions 

Lathe Practice 
Lettering 
LocomotiveEngineer’ g 


Machine Shop Work 


CATALOGUE 


OF THE LATEST AND BEST 


MECHANICAL 


— 


500 TITLES ON 
100 SUBJECTS 
FREE for the ASKING 


Masonry 
Mechanics 
Mechanical Drawing 
Metal Working 
Millwrighting 
Mission Furniture 
Making 
Motorcycles 
Painting 
Pattern Making 
Plumbing 
Power 
Pumps 
Railroading 
Recipes 
Refrigeration 
Science 
Sheet Metal Work 
Shop Notes 
Sign Painting 
Slate Roofing 
Steam Engineering 
Steam Turbines 
Steel 
Telephones 
Tools 
Trapping 
Ventilation 
Welding 
Wireless 
W oodworking 
Wrought Iron 


J Ornamental Work 


96 Pages—Vest Pocket Size—Indexed—Handy to Keep— Handy to Refer to 


This catalog is not a hit or miss collection of book titles, author’s names and prices, but consists of intelligently 
prepared descriptions of good books. In many instances, complete lists of contents are given ; the aim being to tell 
enough about a volume to enable anyone to determine whether or not it contains the information he is seeking. 


SENT FREE UPON REQUEST BY 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


| 38 eee 
| 
| 
| | | 
| | 
| | 
(és 
BOOKS 
| | 
\ A LIST OF | | 
|| 
| | 


REVERSIBLE 
Learn a Paying Profession 


that assures you a good income and position for life. 


For seventeen years we have successfully taught L I N N 
PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to secure 


these positions. Learn how you can become successful. Terms are accurately moulded 


easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Efingham, Il. to the neck, are finished 
in pure starch, are cool 


New York Electrical School | § fexible, do 


: not fray or chafe, and are 
Offers a theoretical and prac- up to date in style. 


tical course in applied electricity 
without limit as to time. preernenipe, 
y cents, or samp! 


Instruction individual, day and night school, 6 cents in U. S. stamps. 
equipment complete and up-to-date. Student 
learns by doing, and by practical application 
is fitted to enter all fields of electrical indus- 
try fully qualified. School open all year. 
Write for free prospectus. REVERSIBLE COLLAR CO. 


Department U BOSTON, MASS. 
44 West Seventeenth St., NEW YORK 


Give Size and Style. 
BEAUTIFUL CATALOGUE FREE 


LEARN TO WRITE $25 to $100 | | LEARN TO BE A WATCHMAKER 
EARN *A"Weex, BRADLEY POLYTECHNIC INSTITUTE 


How to increase your salary. BOOK MAILED FREE. Horological Department, Peoria, Llinois 


PAGE-DAVIS (O., 112 Page Building, Chicago, Ul., or 150 Nassau St., New York Largest and Rest Watch School in Amerien 


We teach Watch Work, Jewelry, Engrav- 

att reasonable. Board and rooms near school 

LEARN AT HOME-— EARN $25 to $50 WEEKLY. We ‘mi i at moderate rates. Send for catalog of 
= personal instructions and furnish necessary tools FREE. information 

erms reasonable. Complete particulars by mail. ‘i : BRADLEY, Dept. S., PEORIA, ILL. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 


HERE YOU ARE BOYS 4:<22%% Learn Telegraphy 
Grandpa. Everyone will notice it onan tenahe MORSE and WIRELESS 


your coat and try to geta closer look at it. All you ~ . 
have to dq is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water Work Grad oa assisted. We porte co = * 
large modern buildings equipped with R. R. Dispatch- 
friends. Price 15 Senr Grandpa and Hooligan ers and Western Union Wires and Wireless Station. 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau Union Offica 8 MPxclusive Methods Te hers are 
tiful fountain pen free with every $1.00 order. 
practical I expenses ear SY pa’ 
AMERICAN SUPPLY CO., ST. PAUL, MINN. ments. ree. Correspondence course if 
DODGE, Pres., Dodge's institute, 8th St., Estab. 1874, Valparaiso, ind. 


Every Boy His Own Toymaker 127 KINDS \e. Seo, PUZZLES 


Greatest boys’ book ever written. Tells how to make a Steam Sample with Catalog 10 cents, 
Engine, Teleph. M Lante: Boats, balloons 

ee ime nical fore aps. fi tackle. 206 or 3 leaders for 25 cents. 
illustrati also cata’ os ofl s, badge pin CEN 

TO-BUTT-IN”* and DOUBLE warbier and bird call all WESTERN PUZZLE WORKS 
for only 10c. "WESTERN PUZZLE CO. ST. PAUL. MINN. St. Paul, Minn. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not satisfactory upon examination ‘s AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return Your decision will be what thousands of others have been Money would not buy it if it could not be duplicated 
We could print testimonials by the hundreds. It is best to order and be your own judge of its merits 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 
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“Forty years 
at hard labor” 


= sentence upon ? 
Remember:—You are judge and jury. 


HE man who cheats himself out of his own opportunities is committing 
a crime, and the penalty is as sure as it is for breaking the law. Usually the 
penalty is more severe, for the young man who neglects his opportunities in 

youth will suffer the consequences all his life. 


*‘Forty years at hard labor’’—not inside prison walls, to be sure, but 
free to go and come only as the requirements of your job and the necessity 
~d a it permit—not so different from the rules and regulations of prison 
ife after 


‘*‘Forty years at hard labor.’’ And why? Because you failed to equip 
yourself mentally for something better—because you deliberately chose to be a 
wage-laborer with your hands and muscle instead of a well-paid, capable brain- 
worker—a trained man, competent to fill a good position. 


“‘Forty years at hard labor.’’ Do you realize what it means? A mediocre existence 
through youth and maturity on a small, unsatisfactory salary —without hope of advancement or 
betterment—then an old age of poverty, dependence, and futile regrets. Does this sound attractive? 


*‘Forty years at hard labor.’’ If you have passed that sentence upon yourself, take an 
appeal before it’s too late. You can’t do it too 
quickly. Make up your mind today—now—to be- 
come a trained worker. You will be surprised 


Opportunity Coupon to find out how little money, time, and effort it 
American School of Correspondence, Chicago, U.S. A. wil whe. 


Thousands of other young men with no more brains or natural 
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HE first parachute 
descent ever made 


Kinloch Field, St. Louis, in March, 
and so successful was it that, a few 
days later, Captain Albert Berry 
made a second leap. The first de- 
scent was made from a 
height estimated to be 
about 1,200 ft. 

The aeroplane used 
for this feat was a Benoist biplane, 
piloted by Antony Jannus. The para- 
chute was carried in a specially con- 
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First Parachute Descent from an Aeroplane 


from an aeroplane took place at 


structed bell-like 

case, hanging be- 

neath the machine. 

When the word was 
given, Jannus 
steadied the machine 

and Captain Berry gave 

a quick jerk at a rope, and 
shot downward with the 
parachute, while the aero- 
plane, first bouncing like a 
cork, suddenly poised and steadied 

itself again. Hundreds of watchers held 
their breath as Berry shot toward the 
earth, the parachute trailing after him 
in a long, snaky line. 
Then the parachute 


opened, and Berry was 
dropped lightly to the 
ground. Whenthe 
parachute unfurled 
there was a shower of 
paper that had been 
placed around it to pre- 
vent entanglement, 
The second descent 
was made a few days 
later under conditions 
such that Berry but narrowly escaped 
a fatal fall. The drop was made from 
a height of slightly less than 800 ft. 
At the moment he cut loose, the pro- 
peller draft and the wind were both 
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blowing in the same direction, the 
machine being headed into a gust. For 
an instant in the drop the parachute 
was nearer the ground than Berry, 
and he seemed in danger of falling into 
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its folds and preventing it opening. 
After this first hazardous position, 
the parachute swung into the proper 
place for a safe drop, opening fully 
when about 150 ft. from the aeroplane. 


A UNIQUE MOTOR SKATE 


A pair of ingenious roller skates, one 
skate of which is driven by a 114-hp. 
engine, fed from a tank or case 


One Roller Skate 
is Equipped 
with a 1}-Hp. 
Motor While 
the Other Acts 
Simply as 
a Trailer 


strapped to the back of the user, is 
shown in the accompanying illustra- 


tion. The foot to which the motor- 
equipped skate is attached is set 
slightly ahead of the other foot, which 
rests on the non-powered skate. The 
latter skate might be designated as a 
trailer, 


MOTOR MUSEUMS 


Following the movement to institute 
a motor museum in England, a French 
writer on the subject of historical relics 
insists that France should start such 
a museum, along the lines of the his- 
toric transport section of the Munich 
museum. 

“While all nations have played their 
part and a@ have supplied ideas and 
men in the history of locomotion, it 


is certainly France,” says this writer, 
“which has played the most important 
role. The country of Denis Papin, of 
Cugnot, who built the first mechanical 
vehicle; of Lenoir, who invented and 
built the first explosion motor, the first 
motor car and the first motorboat; of 
Forest, of Plante and Trouve; of Ser- 
pollet, of De Dion and Bouton; of 
Michaud, the. mechanic who invented 
the bicycle pedal; of Dallery, the in- 
ventor of the differential ; of Truffault, 
of Renard and Krebs, the -builders of 
the first dirigible balloon ; of Mouillard 
and Ader, of Levavassor and Blériot— 
has not this country a right to a spe- 
cial place in the history of locomotion? 
And if a motor museum must be 
founded somewhere, should it not be 
in our midst?” 


STEEL TRAIN PLUNGES INTO 
HUDSON RIVER 


Steel express trains have been given 
most severe tests recently in various 
parts of the country in many wrecks 
that car constructors believe would 
have demolished the old-style wooden 
cars. <A typical wreck occurred on 
March 13, when the Twentieth Cen- 
tury Limited, running between Chi- 
cago and New York, struck a broken 
rail while going at high speed and 
plunged over the embankment into 
the Hudson River, near Hyde Park, 
N. Y. No one was killed and no one 
seriously injured. The thick ice with 
which the river was covered prevented 
the five cars that rolled into the 
stream from going down. The cars 
were broken and battered, but did not 
telescope or crush, as is usually the 
case with wooden cars under the same 
circumstances. The steel construc- 
tion also, probably, prevented fire, 
another usual accompaniment of such 
wrecks, 
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BROKEN 


The Five Cars of the Twentieth Century Limited Which Plunged into the Hudson River. The Steel 
Construction of the Coaches is Credited with Saving the Passengers from Death or Serious Injury 


Photos by Underwood & Underwood 


The Manner in Which the Solid Steel Twentieth Century Limited was Gripped by Hudson River Ice. The 
ow —— Broke and Caused the Wreck was Hurled 200 Ft. in the Air and is Seen at the Left of the 
hotograp 
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FLOATING CYLINDER FOR 
TESTING SUBMARINES 


The. great Italian shipbuilding plant 
at Spezia has constructed a very un- 
usual and ingenious floating dock of 
cylindrical construction in which sub- 
marines can be given external-pressure 
tests or be docked for overhauling or 
repair. The provision of a means of 
external-pressure test, which does 
away with the necessity of deep-sea 
diving tests, is, of course, the main 
purpose of the floating cylindrical 
dock, as the repair and overhauling of 
submarines can be carried on in the 
ordinary type of drydock. 

The cylindrical tube has one end 
permanently closed, and the other end 
fitted with a hollow circular door. In 
closing the cylinder, this door is 
floated into position from the outside 
or inside, according to whether the 
submarine being docked is to be re- 
paired, or subjected to an external- 
pressure test. If the former, the door 
is floated against the outer face of the 
circular door sill, as the pressure to be 
withstood is from the outside. But 
when water is to be pumped into the 
cylinder until the external pressure ex- 
erted against the hull of the docked 
submarine equals the pressure corre- 
sponding to that experienced by the 
submarine when it is immersed in the 
sea at a specified depth from the sur- 
face, the door is floated into position 
and locked against the inner face of 
the sill, because the pressure to be 
withstood is then from within. 

The top or deck of the cylindrical 
dock has a narrow opening running 
for more than half its length, to allow 
clearance for the conning tower when 
a submarine is entering, and also to 
allow the door to be floated into the 
inside when required. This opening 
is closed with covers, and a special 
dome is provided for inclosing the con- 
ning tower when the cylinder is to be 
completely closed for pressure tests. 
When used for repair work, in which 
case all water is pumped out of the 
cylinder after the submarine has en- 
tered it, this opening in the top of the 
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cylinder is left uncovered. The dock 
is equipped with two powerful pumps 
for emptying and filling the series of 
ballast tanks, fitted externally to the 
cylindrical tube, and a third pump is 
provided for forcing water under pres- 
sure into the cylinder itself when ex- 
ternal-pressure tests are to be made. 
The drait of the dock is 7 ft. when 
floating light, 10 ft. with a submarine 
dry-docked, and 17 ft. 9 in. when in 
position to receive a submarine. 


THE LARGEST BOILERS 


Boilers as big as a house, such are 
the new water-tube affairs recently 
tested at one of the stations of the De- 
troit Edison Co.; and the house 
would be a good-sized one, 28 ft. deep, 
31 ft. long and 36 ft. high, for that is 
the size of this monstrous steam 
maker. 

The units tested are the first two of 
a battery of ten that are to be installed 
to furnish steam for the turbines, pro- 
ducing light and power, and each one 


is expected to produce 6,000 kw. reg- 
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View Wetween Two Parts of Boiler. Coal is to be 
Fed by Automatic Stokers onto the Inclined Grates 
Shown at Left and Right 


ularly, and carry a load of from 7,000 
to 8,000 in the evening. This amounts 


to 10,000 hp., equivalent to the work 
tandem teams of horses 10 miles long 


View Showing More of Construction Details of Huge 
Boiler while in Process of Erection 


Exterior of One of the Boilers, Showing the Automatic 
Stokers which Supply the Coal 
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would do, if each pair were allowed a 
space of 10 ft. along the line of travel. 

Each one of these monster boilers 
has 23,650 sq. .ft. of heating surface 
and every 10 ft. is good for one horse- 
power, according to the boilermakers’ 
rating, but in practice, by test, will 
produce three or four times as much. 
There are 1,564 hot-rolled seamless 
tubes, 314 in. in diameter, which, if 
placed end to end, would reach six 
miles. Each boiler has a double fur- 
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nace so that coal is fired automatically 
from both front and rear, thus effect- 
ing a very high efficiency in their 
operation, 80 per cent of the heat units 
of the coal appearing in the steam. 
The ordinary boiler does well if it can 
operate at 60 per cent efficiency. What 
a contrast between these monsters and 
that small affair referred to by James 
Watt as “colossal,” which had 300 ft. 
of heating surface, and his next larg- 
est production of 170 sq. ft.! 


TWELVE-INCH SHOT MAKES PICTURE OF ITSELF 


Photographers create much amuse- 
ment with photographs they make of 
themselves in various attitudes, but 
it has remained for the experts of the 
United States army to train 12-in. pro- 
jectiles from the heavy coast-defense 
guns to make pictures of themselves 
as they go through the atmosphere so 
fast the ordinary eye can hardly trace 
their flight. 

Experiments of various sorts have 
been made in the army with a view of 
photographing the flight of shots from 
the heavy guns. These were begun 
to secure records of the splashes made 
by the shots falling into the water. So 
successful were these efforts, that the 
photographers were encouraged to at- 
tempt the making of a picture of a 
shell as it left the gun. There were 
immense difficulties to be overcome 
and many pictures were spoiled before 


Twelve-Inch Shot Beginning to Photograph Itse!f 
in a Series of Pictures Started the Instant the Gun 
a Fired. This Picture Shows Preliminary Air 
Blast 


a method was evolved that brought 
the desired results. The first trials 
were made on the gun carriage 
with the recoil mechanism operating 
the camera. This was found to be un- 
successful because of certain uneven- 
ness of work in the mechanism neces- 
sarily produced in the recoil. Another 
difficulty met was in the blast of the 
discharge. Finally, after repeated at- 
tempts, it was determined to make the 
projectile itself operate the camera. 
Electrical connection was made _ be- 
tween the camera and the bore of the 
gun so that the series of resulting pho- 
tographs would show the various steps 
in the discharge from the time the 
charge of powder is exploded until the 
projectile is clear of the gun and well 
on its way to its mark. The work was 
done in the artillery course of the 
School of Enlisted Specialists under 


The Smoke Commencing to Pour from the Muzzle 
of the Gun, while the Projectile is Still in the 
Barrel. The Exposure for This was 1 2000 cf a 


Second 


The Projectile has Left the Muzzle of the Gun, but is Hidden from the Camera by the Immense Cloud 
of Smoke Made by the Discharge 


the direction of Capt. Francis J. Behr. 
The apparatus for exposing the nega- 
tive was placed on the sighting plat- 
form and the camera began the mak- 


ing of negatives the instant the gun 
was fired, the exposures being made 
at intervals of 1/2000 of a second. So 
well did the mechanism work that sev- 


eral negatives were actually made be- 
fore the projectile had traveled the 
length of the gun and emerged from 
the muzzle. The pictures are regarded 
as highly valuable to the science of 
artillery. Experiments with mortars 
were made with the same apparatus 
with equal success. 


| 


Photos Copyrighted by Department of Enlisted Specialists. C. A. 8—Courtesy Journal U. 8. Artillery 


The Twelve-Inch Shell, Clear of the Smoke, is Speeding on Its Way to the Target, and is Seen 
Elongated at the Left of the Picture 
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DYNAMITING ICE IN THE 
HUDSON RIVER 


In the early part of March the ice 
in the Hudson River was so heavy 
that dynamite had to be resorted to in 


Underwood & Photograph 
Mass of Ice Broken and Thrown into the Air 

by Dynamite 
order to clear the channel for naviga- 
tion. Five charges of dynamite of 100 
Ib. each, planted at intervals of 100 ft., 
were exploded by electricity. Then 
ice-crushing boats began bucking 
their way through the loosened ice, 
opening a channel between 200 and 
300 ft. in width, 


CHEMIST TRIES TO MAKE 
DIAMONDS GROW 


A European chemist, W. von Bot- 
ton, has found that certain carbon com- 
pounds, such, for instance, as illumi- 
nating gas, will, when brought to- 
gether with mercury vapor, become 
decomposed and liberate a portion of 
their carbon. This liberated carbon is 
deposited in a black non-crystallized 
form or in the form of microscopic 
diamonds. Therefore he conceived the 
idea of trying to increase the size of 
very small diamonds. In the experi- 


ments he proceeded in the following 
manner : 

He took diamond dust so fine that 
but little crystalline structure was re- 
vealed, even under a miscroscope havy- 
ing a magnification of 68 diameters, 
and having no brilliancy whatever 
under the naked eye, and placed it in 
a U-tube together with an .amalgam. 
The amalgam was designed to furnish 
the mercury vapor. The tube was 
maintained at a constant temperature 
of 212 deg. F., while illuminating gas, 
under low pressure, was allowed to 
flow through the tube. After one 
month the diamond dust was found to 
contain several brilliant particles, vis- 
ible to the naked eye. \When examined 
under the microscope they were found 
to be perfectly crystalline in structure. 


TOOL SPACE IN REAR OF 
AUTOMOBILE BODY 


New ways and means for carrying 
tools on automobiles are being contin- 
ually evolved, some of which utilize 
waste space in the body construction, 
while others comprise the attaching of 
a tool box to any possible place. An 
exceptionally convenient tool space, 
as used on one of the 1912 models of 
a well known American automobile 
concern, is shown in the accompany- 
ing illustration. The dropping down 
of the backboard of the body reveals 
a space for the storage of a jack, 
pump, and smaller tools. The back- 
board, in its dropped position, serves 
as a shelf while the tools are in use. 


The Tool-Carrying Space of a Well Known 
American Car 
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THE HOPE IN THE HOE 


As with Charity, many 
crimes have been com- 
mitted in the name of the 
“Back to the Land” move- 
ment. It appears as a 
pathetic epitaph over the 
burial place of many dead hopes. 
written with the codperation of officials of the Depart- 
ment of Agriculture, state agricultural colleges and 
other experts, as well as city men who have made a suc- 
cess of farming in the manner described. It has been 
the endeavor to set forth the possibilities of the farm, 
possibilities that entail much work and no little sacrifice. 
A second installment showing what can be done 
on small farms will appear in the June issue. 


"THE typical man in the city who 
reaches the age of 40 years and 
finds himself behind a ledger, or 
twisting the handle of a machine, or 
selling another man’s merchandise on a 
salary, has usually put aside the hope 
of going higher and faces a future of 
mediocrity—just being what he is. 
There are hundreds of this class, who, 
fretted under the restraint of their em- 
ployment, have been constantly in 
search of something else. Such men 
are not of the inefficient type which 
dallies, but of the capable class who, 
failing to develop their imaginations to 
the point of producing something new 
and useful, are nevertheless searching 
the future, not for great financial re- 
ward, but for peace, happiness and 
contentment. 

For such men an alluring prospect 
is found in the farm. The life in the 
open, the opportunity to work for 
themselves and to create something, 
to sow and to reap, has a great appeal. 
It brings hope to the discontented and 
courage to those who are losing heart. 
There is no foreman or office manager 
or floorwalker to placate; no landlord 
to face; no time clock and no fear of 
losing a job. The farm is the thing 
they have been groping blindly to 


For the City Man 


Part I 
By GARDNER MACK 


This article was x 


find. But it most emphatically is not 
the place to grow rich and prosperous 
without the same qualities that would 
prosperity in the 


make riches and 
foundry, the department store, or the 
insurance office. 

The man who isn’t a farmer at heart 
invariably fails on the farm, no matter 
how much capital he may have or how 
cheaply his experiment with the soil 
may be carried on. Nature will do ab- 
solutely nothing for the man who can- 
not meet her halfway. Those who do 
more than that reap rich reward for 
their labors. The cry “back to the 
farm” is now almost nullified by the 
wail of the bitter failures who have 
sunk their all in a poorly planned and 
miserably executed attempt to wrest 
from the earth its riches. 

Nevertheless, the promise of peace 
and plenty that is held out by the farm 
is a genuine promise. Farming is a 
business, It must be conducted as a 
business if much profit is to be gained. 
An agricultural expert has estimated 
that as a business it is not remunera- 
tive, that the farms in the United 
States do not average more than four 
per cent on the investment. Another 
has stated positively that the begin- 
ner, even with considerable capital, 
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There are Hundreds of Men, Who, 


Fretted under the Restraint of Their 


City Employment, Have Been Constantly in Search of Something Else 


must be prepared to bear many hard- 
ships while he is learning the business. 
3oth of these men agree, however, 
that the farm holds the solution of 
life’s problems for the man who sim- 
ply wants to live with greater comfort 
and contentment—provided the man 
who takes it up has the soil instinct. 
And that there is a profit for the man 
who will work and plan 
and scheme, is abundantly 
proven by hundreds of 
actual experiences. 

Therefore, 
the man of 


forty, with a family, who has saved a 
little money and chafes under the re- 
strictions of city life, who is willing to 
adapt himself to farm conditions, and 
to work with his hands and his brain 
for the attainment and maintenance of 
health, happiness and contentment, 
will find them on the farm, provided he 
has that indefinable something that has 
been called the 
soil instinct. 
This means 
that the chirp 
of the cricket 
can replace the 


A Good House can be Built 
for $800. That is the Sum 
This One Cost a Farmer 
at Wheatland, Wyoming 
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A Pretty and Com- 
fortable Brick 
Bungalow 


clang of the trolley car; the light of 
the moon and the stars can take the 
place of the flaring announcements of 
the theaters, and the quiet of the coun- 
try lane and field can answer for the 
hurry and turmoil, the rush and clatter, 
the hustle and bustle of the city street. 

Letus 
suppose 
{; that such 


a man de- 


. 


Built for $1000 by 
a Wyoming 
Farmer 


termines to take up agriculture. He 
has managed to save three thou- 
sand dollars and has a small fam- 
ily. As soon as he makes known 
his desires he is beset by land agents. 
There seems to be an idea that when 
one goes back to the farm he increases 
his chances of success the farther back 
he goes. This is more or less a myth. 
The land-development companies have 
done a great work and are building up 


~ 


It is in the Winter That the New 
Life Will Begin to Pall, and No 
Place, Even with All the Modern 
Conveniences of This Michigan 


Farm Home, can Look Inviting 
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A Simple, Three-Room 
House, Erected at 
a Cost of $225, 


The Soil Instinct Means that the Chirp of the Cricket 
and the Light of the Moon and Stars can Replace 
the Clang of the Trolley and the Glare of the 
Electric Signs and Theater Announcements 


By Two City Men Who 
Took Up Farming 
in Washington 


great farming communities that will 
some day produce millions through 
careful and scientific cultivation of the 
land. But it is not necessary for our 
city man to go so far away. In fact, 
many authorities do not believe it is 
even desirable that he should. Before 
he entirely divorces himself from city 
life he should live in a community that 
has quick access to the bright lights 
and gaiety through the medium of good 
trolley service. Besides that, the 
nearness to the city will give our city 
man a market for the product of his 
place. 

A small place to be cultivated in- 
tensively is what the experts advise. 
They do not expect the city farmer 
will be able to get all there is out of 
such a place for several years, but 
they believe his effort will stand a 
greater chance of accomplishing 
something if it is intelligently directed 
on a four or five-acre plot, than if it is 
called upon to deal with the larger 
problems of a larger place. Besides, it 
will be cheaper to begin that way. It 
must be remembered that money used 
for the purchase of land near a city is 
also an investment, as the value of the 
land is constantly increasing. There 
is no cheap land to be had anywhere 
near a town that is worth anything. 
At least that is the experience of agri- 
culturists who have investigated the 
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This is a Type of 
Farmhouse Fre- 
quently Found 


subject. It is not denied that there are 
hundreds of acres, perhaps, in the vi- 
cinity of large cities that could be pur- 
chased for small sums, but it would be 
necessary to put on this land almost 
as much in fertilizers as the difference 
between its cost and the price of good 
land. There is little good land in the 
immediate vicinity of Chicago, Phila- 
delphia, New York or any of the larger 
cities that could be secured for less 
than $500 per acre—the price running 
all the way to $4,000 and $5,000 for 
especially good land. 

It is hardly probable that our city 
man would find a plot for less. He 
might find five acres that he could pur- 
chase for $2,000, two-thirds of which 
he could carry on a mortgage for a 
few years until he got the place into 
paying condition, There are farm 
agencies in all of the large cities that 
can be depended upon to advise the 
prospective farmer where all kinds 
and conditions of places can be se- 
cured either by purchase outright, 
part payment or on the installment 
plan. In the latter system the pay- 
ments are extended over a long period 
of years. It is not advised for the rea- 
son that the burden of debt will neces- 
sarily hang heavily over the farmer. 
The best places are not being sold in 
this way, as the demand for them is 
reasonably steady and there is no ne- 


in Farming Commun- 
ities Near Big 
Cities 


It Means that the Quiet of the Country Lanes and 
Fields, and the Tinkle of the Cowbell can Answer 
for the Hurry and Bustle of the City’s Streets, the 
Honk of the Motor Car and the Rattle of Traffic 
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cessity for offering the prospective 
purchaser inducements. 

But the prospective farmer should 
not permit himself to make his ven- 
ture without consulting other authori- 
ties. Every one of the large railway 
systems maintains an industrial de- 
partment designed to make 
inquiry into the possibili- 
ties of the land through 
which the road runs 
and experi- 
ment with a 
view of in- 
creasing 
its pro- 
duct ive- 


For the Tired Clerk the Farm has an 
Alluring Prospect —the Promise of 
Peace and Plenty Seems Genuine 


ness. With experimental 
farms, soil and plant labora- 
tories, the railroads are do- 
ing a wonderful work in this 
direction and the informa- 
tion they obtain is furnished 
freely to all who may apply. 
Indeed, a person writing to 
~any one of the great systems is likely 
to be inundated with literature. The 
fact that each system is naturally 
booming its own section should not be 
overlooked in studying this literature. 
Nor should the man going back to the 
land fail to take the Department of 
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Agriculture at Washington and the va- 
rious state commissions of agriculture 
and experiment stations into his confi- 
dence. These institutions were estab- 
lished for the purpose of studying the 
soil and advising farmers the best way 
to obtain maximum crops. Every 
state in the Union has an ag- 
ricultural commission of 
some sort, and the 
United States gov- 
ernment supports 
an experiment 

station in al- 
most ev- 
ery state, 
usually at 


4, 


the state 
u ni versity 
of which it 
forms one of the most 
important departments. 
Having purchased a five- 
acre farm and cut into the savings ac- 
count to the extent of $1,000 for the 
cash payment, conveyances, etc., it is 
necessary to provide a house and out- 
buildings. These may already be on 
the place. If that is the case, the land 
value is, of course, less than it would 


14 


be for a place of the same size without 
improvements. Perhaps it would be 
best to start with the bare land and 
build a house. The cost of erecting a 
home varies in accordance with the 
desires of the people who make it. 
More detail on this point will be given 
in next month’s article. The city man 
is advised to build as cheap a house 
as he can, at the beginning, although 
the home must be substantial. An ex- 
cellent type of four or five-room house 
that is dry and warm can be erected 
for $800. A barn would cost about 


A Vineyard in Michigan That a City Farmer Planted 
and Cultivated to Profitable Maturity 
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One City Man's Corn Crop, Grown 
on a Michigan Farm 


An Orchard Just Coming into Bearin 
the Work of a City Farmer - 


$200. A portable house might be used 
as a makeshift for a year or two. There 
are several excellent types of such 
buildings and they may be purchased 
from $300 up. There are also portable 
barns and outbuildings at proportion- 
ate prices. In building the house it 
would be practicing false economy to 
omit a bathroom, fully equipped. This 
is one of the things that the average 
city person going to the small coun- 
try places misses the most. In case 
there should be a house on the place 
he purchases he should install a bath- 
room with adequate bathing appa- 
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ratus. The cost, from $15 to $50, is 
very small compared with the comfort 
and convenience. The water can be 
supplied to the room by a force pump 
used to fill a tank in the attic, or a 
complete air-pressure water system 
can be purchased for as little as $50, 
and installed by the owner himself. 
The house and outbuildings having 
been built at a cost of, say, $1,200, 
there remains the equipment of the 
place with the necessary tools and 
stock. A cow would cost $40; chick- 
ens would come to about 50 cents each 
and a flock of 30 would not be too 
small. It would not be necessary for 
the city farmer to purchase a horse un- 
less he were situated such a distance 
from the city, or means of reaching the 
city, that he could not otherwise trans- 
port his products. The necessary 
teams for plowing can be hired for the 
first year at a small sum. But it would 
be necessary to have a complete outfit 
of tools, however. Experts are very 
much opposed to the city man laying 
in a large stock of tools. They argue 
that it would be better for the aspiring 
agriculturist to have too small an 
equipment than a_ superabundance, 
and that he will learn more. with a few 
tools than with many. A plow, a har- 
row, a cultivator, spades, forks, hoes, 
rakes, trowels, etc., are absolutely nec- 
essary. These can be purchased with 
a judicious outlay of $50. The man 
from whom they are purchased, if a 
reliable dealer, and none other should 
be patronized, will advise the farmer 
as to their use, and as to the best of 
the several very good kinds on the 
market suited to his purposes. In 
some instances farm agencies will sup- 
ply stock and equipment with a farm 
and put the cost of it in with the price 
paid for the farm. It is best, if possi- 
ble, for the city farmer to buy for him- 
self. This equips his farm with the 
mechanical necessities for farming. It 
is supposed that he has furniture for 
the house and the few odds and ends 
required in the mechanical depart- 
ments of the home, such as an ax, saw, 
hammer, planes, etc., so that none of 
these has been included in the bill he 


must pay for his equipment, although 
they are absolutely necessary on the 
farm—more so than in the city home. 

Having thus provided the raw ma- 
terial in the shape of land, buildings 
and tools, then comes the actual farm- 
ing. What to grow, how to grow it, 
when to plant and how to plant and 
cultivate. These are the essentials of 
farming and these are the things expe- 
rience must teach. The most impor- 
tant fertilizer on the farm is brains. 
The man who plants his crops and cul- 
tivates them scientifically is the man 
who will win. We have left our city 
farmer with something like a cash cap- 
ital of $700, on which he is to live dur- 
ing the time he is making the farm pay. 

He has a cow to furnish him with 
milk and butter, chickens to provide 
him with eggs and fowl for his table. 
If his family is small enough—or of 
the average size, say, five persons—he 
will find he does not need all the milk 
or butter or eggs that are produced 
and he can dispose of some of them to 
neighbors or in the city, obtaining 
money wherewith to buy flour, sugar 
and other necessities. He must re- 
member that his family will probably 
eat more than it did in the city because 
it will live out of doors and do manual 
work that creates a need for more food. 
But he will also find that a ravenous 
farm appetite is not so fastidious as 
the city demands, and that plain, sub- 
stantial food will not only satisfy, but 
will better provide for the demands 
the new life makes on the body. 

It is advised that the city farmer 
watch carefully the little cash balance 
he has left and refrain from spending 
it. Dean Eugene Davenport, of the 
University of Illinois, is authority for 
the statement that the starvation pe- 
riod on the farm—that time between 
the sowing and the reaping—is one of 
the hardest of all hard times and unless 
some provision is made the farmer will 
undoubtedly fail. It is therefore nec- 
essary to hoard the savings, and spend 
the pennies sparingly. The crops 


might be a failure—the chances are 
they will be the first year in a financial 
sense, although anyone ought to be 
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The City Man’s Orchard as It Looked to a New Farmer in Michigan after He had Put in Two Years’ 
Work on It and was Getting Discouraged 


able to grow enough to feed himself 
and his family and forestall actual 
hunger. 

It is impossible to advise anyone 
what to grow. The conditions are so 
different in different sections of the 
country, and the needs of communities 
vary. The city man should study the 
market and determine what he can get 
the best price for. He should then 
study his land, with a view of deter- 
mining its capabilities. The Depart- 
ment of Agriculture at Washington 
and the state universities and experi- 
ment stations have made soil surveys 
of practically the entire United States 
and can be called upon for analyses of 
the soil of the section in which the 
farmer has made his purchase. He 
should pay close attention to what the 
experts tell him with regard to the 
capabilities of his soil and plant those 
things that are most likely to produce 
abundantly. He must also give an ear 
to the needs of the soil and supply 
what it lacks to make it bloom. There 
is little or no choice as to the kind of 
crop, except as to the needs of the 
market. 


The city farmer may be told that his 
land is worn out and cannot be made 
to raise quantities of stuff, and large 
numbers of failures may be pointed 
out to him. He will be very foolish to 
give ear to any such advice—so long 
as the experts’ report on his soil is fa- 
vorable. He can call attention to the 
fact that the American farms are 
among the most poorly cultivated in 
the entire world. He can point to the 
wheat yields in the so called bonanza 
states of Minnesota and North Da- 
kota, where an average of 14% and 
1314 bu. per acre respectively are pro- 
duced on land that has not been under 
cultivation more than 75 years, while 
in Denmark, where the land has been 
under cultivation more than 1,000 
years, the wheat yield is 36 bu. per 
acre; in England, it is 23 bu. per acre. 
The same holds good with other 
crops. 

The average farmer who makes 150 
bu. of potatoes from an acre thinks he 
has done fairly well. He does not 
know that 1,100 bu. of potatoes have 
been raised on a single acre in Minne- 
sota. Prof, L. H. Bailey, who was the 
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farm expert on the Roosevelt Country 
Life Commission, estimates that an 
average of 300 bu. per acre of pota- 
toes should be realized. Intensive 
cultivation will bring an increase to 
this amount. Around the city of Phil- 
adelphia there are numbers of small 
truck farms that are paying handsome 
incomes to their owners because they 
are being cultivated intensively. It is 
almost impossible for an estimate to be 
made of what should be expected, as 
the limits of intensive farming are 
phenomenal. But it requires a real 
farmer to cultivate the land properly 
and it will take three or four years of 
steady application and constant study 
to make the city man a real farmer. 
He must read and digest all the time 
and apply the knowledge thus gained 
to the cultivation of the crops he se- 
lects. Prof. W. J. Spillman, in charge 
of the division of farm management of 
the Department of Agriculture, be- 
lieves that the city man has an ad- 
vantage over the old-time farmer in 
learning modern methods, because “he 
realizes his ignorance and is willing 
to learn.” But Spillman does not be- 
lieve it advisable for the city man with 


no knowledge of farming to jump into 
the intensive cultivation of one partic- 
ular crop, until he has plumbed the 
depth of his ignorance and profited by 
the teachings of the scientists who 
have been investigating the subject. 
It is the consensus of opinion among 
experts that the beginner should study 
the soil conditions and needs of his 
community and lay out his farm ac- 
cordingly. An ideal plan for a five- 
acre farm has recently been developed 
by the Missouri Agricultural Commis- 
sion. The first-prize plan shows what 
the commission believes to be an ideal 
system and provides for a series of hot 
beds for propagation of plants, or- 
chard space for peaches, plums and 
apples—to which might be added a few 
pears and cherries—and the necessary 
gardening space. The plan is well 
thought of by experts throughout the 
United States and was recently ad- 
vised by the authorities of the Univer- 
sity of Wisconsin when an inquiry was 
sent to them. The main idea of this 
plan is to give the farmer a chance to 
cultivate a variety of things and to 
prepare himself to meet all the de- 
mands of the market. Of course it 


The Same Orchard Shown on the Previous Page, Proving What “Stick-to-It-iveness” Will Do 
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The Plan for a Five- Acre Farm Awarded First 
in a Missouri 


might be found profitable to confine 
the effort to a few things and to culti- 
vate these well. But it is always well 
to have some fruit on the place, as 
good fruit is always worth a fair price, 
and if there is not a sufficient quan- 
tity to sell at a profit, it makes a fine 
addition to the housewife’s larder. 
The capabilities of the farm, prop- 
erly cultivated, are boundless. But 
the attention and care must be given. 
Hard work is required. Professor 
Davenport, who has been referred to 
before, is a staunch advocate of the 
ten-hour day for farmers. He does 
not believe in the sunrise to sundown 
theory of work on the farm because he 
declares the man who conserves his 
own energies is most likely to con- 
serve the resources of the land, be- 
sides having more energy to put into 
his work during the time he is actually 
engaged. It is not, therefore, either 
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Prize for Arrangement and General Excellence 
Competition 


necessary or wise, to make a slave of 
one’s self to succeed. 

Nor is there any question that suc- 
cess can be attained. The agricultural 
papers are full of instances. Here are 
a few that have never been published. 
A boilermaker in a city in Delaware 
purchased a farm for $900, two miles 
from his home town. He had never 
been on a farm before. The first year 
he cleared $150 on white potatoes, 
$100 on sweet potatoes, $300 from to- 
matoes, $230 from poultry and eggs, a 
total of $780. Another instance, this 
time in Michigan—a traveling man 
three years ago bought a small place 
on the edge of a small town. He was 
home but a short time each week, but 
that time he put in on the place. His 
original investment amounted to about 
$1,000—he paid exactly $900 for the 
house and ground. A few months ago 


the firm he was working for changed 
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his territory and made it necessary for 
him to move to the city. He sold his 
place for $1,500. Another case of a 
similar kind occurred in Michigan 
also. Two bookkeepers from Chicago, 
with $6,000 cash, invested in a wild 
wooded tract of 58 acres three years 
ago. They set to work to make a farm 
out of the place, building a reinforced 
concrete house with every conven- 
ience in the shape of baths, showers, 
gas, etc., cleared and laid out a farm, 
planted three and four-year-old fruit 
trees, etc. The whole thing ate up 
every penny of their $6,000 cash. In 
February, 1912, they sold the place for 
$15,000 and have started another farm 
with the proceeds from the sale. 
These instances could be cited one 
after the other in every section of the 
country to show what has been done. 
In each case the man used his brains 
as well as his muscle. The cases cited 
were selected as widely dissimilar be- 
cause they represented different types 
of men who go back to the farm. The 
boilermaker did not make a fortune 
the first year. He didn’t expect to, 
and probably never will. But his sec- 
ond year he more than doubled his 
profits and was able to purchase more 


stock. The traveling man merely 
went into gardening as a means of re- 
laxation—but he made more than 50 
per cent in three years on an invest- 
ment of $900, in addition to the gains 
he made in the products of his place 
during the three years he had it, and 
the increased healthfulness and con- 
tentment of himself and his family. 
And that, after all, is the thing to be 
desired by the man of forty with a 
family who moves from the city to the 
country. Let him take stock of his 
circumstances. Is he true to himself 
and his family to remain tied to his 
desk? Does he pause over his ledger 
and look off into the distance longing 
for something, he knows not what? 
And is it not contentment and happi- 
ness he wants, rather than money? 
The farm offers him this. It offers him 
a home, that no landlord can take from 
him; a job with no boss to dismiss 
him because of a whim or fancy, and 
a happy, contented family, more than 
which no millionaire can command. 
The farm offers all these things to him 
who will work to attain them. But 
nature will do nothing for the man 
who will not meet her, at least, half 


way. 


SEARCH FOR CHEAP WAY TO 
EVAPORATE POTATOES 


Methods of evaporating potatoes in 
the cheapest possible way, so that they 
may be shipped without having more 
weight than their actual food value, 
are being made the object of experi- 
ment by the Department of Agricul- 
ture. The potato is rated as a first- 
class food article and can be raised 
cheaply, but when it has to be shipped 
a long distance, as is often the case, 
the freight charges greatly increase its 
cost to the consumer. 


As potatoes are about three-fourths 
water, it is apparent that this cost 
could be greatly reduced, if the water 
could be extracted from them without 
injuring their food value, and provided 
the cost of extracting the water plus 
the freight on evaporated potatoes 
were less than the freight on the un- 
treated product. 

Dried potatoes are used extensively 
in foreign countries, both for human 
consumption and as animal food. They 
are sometimes mixed with various 
flours for making bread and cereal 
foods. The same apparatus which is 
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used for drying the potatoes in these 
countries is also used for drying sugar- 
beet pulp, beet leaves and similar prod- 
ucts, which are conserved and used as 
stock food. In Germany, which is a 
leader in this industry, two methods, 
known, respectively, as the roll system 
and the drum system, are used for 
doing this work. : 

In the first-named system the pota- 
toes are steamed until softened, then 
passed between large revolving cylin- 
ders, which are heated by steam. The 
potatoes form a layer on the roll, and 
this layer is scraped off as it dries dur- 
ing the revolution of the roll. The 
dried product has a flaky appearance, 
similar to that of some _ breakfast 
foods, 

The drum system is used for making 
stock food only and it can be operated 
for about half the cost of the roll 
method. The essential part of this ap- 
paratus is an iron shell, 21% ft. in di- 
ameter and about 20 ft. long, into 
which cut potatoes are fed as it slowly 
revolves, while a strong current of air, 
at a temperature of abcut 600 deg. 
Fahr., is drawn into it by means of a 
fan. The approximate cost of running 
this machine is $1.30 per ton of pota- 
toes. Four tons of raw material are 
needed to make one ton of the dried 
product. 


AUTOMATIC LIGHT FOR AUTO- 
MOBILE STEP 

A new automatic electric-lamp at- 

tachment for the illumination of the 

automobile step when a person is en- 


Automatic Lamp Which Illuminates the Step and Road 
When a Person is Leaving or Entering Automobile 
tering or leaving the machine is being 
marketed in England. A carrier con- 
taining a lamp and switch is attached 
to the inside of the door of the car at 
the lower edge, the connection being 
made to the accumulators by a flexible 
wire under the upholstery and through 
the door check strap. When the door 
is opened the lamp is automatically il- 

luminated, and swings outward. 


A CONVERTIBLE BIPLANE AND MONOPLANE 
This biplane, which is the latest product of a famous concern of French automobile manufacturers, 


and which resembles the Bréguet in its general form, is unique in that means are provided for converting it 


into a monoplane, the same fuselage, power plant, and alighting gear being made to serve the dual use. 


As seen in the illustration, the Gnome motor is turning over at full speed in a sheet-metal housing, which 


protects the operator from oil and exhaust coming from the cylinders. 
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SUBWAY WAS CURVED TO SAVE HISTORIC TREES 


Connecting the Capitol at Wash- 
ington and the magnificent new Sen- 
ate Office Building, a furlong away, 
there is a spacious subway. Instead 


rectly by the government by day la- 
bor. A fat man wheezed that it was 
thus lengthened in order to make the 
grade easy for decrepit senators; but 
he was promptly shown 


View in Senate Subway, Showing the Double Curve. 


ground the Railing can be Seen on the Reverse Curve. The High 
a are Caused by the Row of Electric Lights that Lines Either 
a 


of being in a straight line as would 
seem natural, this spacious passage, 
some 20 ft. underground and hence far 
beneath all surface obstruction, is built 
in the form of a great S, and, strange 
to say, none of the employes there- 
about have until lately been able to 
tell the curious visitor why it was 
thus constructed. 

“It was because a curve is the line 
of beauty,” explained a_ sentimental 
tourist. “Nonsense,” objected her 
practical brother. straight line 
making a long vista of these number- 
less lights would be finer.” 

Another urged that the 
ment engineers desired to 


govern- 


that the difference between 
the terminals was only a 
few feet. Whereupon all 
exclaimed with one voice, 
“Let’s ask the Man.” 

“Had we gone straight, 
we would have been com- 
pelled to destroy an old 
and historic grove of trees 
which lay in the direct 
line,” said Superintendent 
Elliot Wood, of the Capi- 
In the Back- tol. “That's all. We also 
made the curve sharp at 
the Capitol end so that we 
might some day connect with the 
House subway at the other end of the 
Capitol by a straight line. Simple, 
isn’t it?” 


RATS DYED RED AND BLUE 
WORTH CATCHING 


During March residents of Seattle, 
Wash., were asked by city officials to 
keep a sharp lookout for red and blue 
rats. Each rat had a price of $2 on its 
head. The crusade against the rodent 
is a plan on the part of the city health 
department to trace down spring rat 
immigration from the city waterfront 


avoid intrusion on_ pri- 
vate property and conse- 
quent. cost—a reason ex- 
ploded when a_ fourth 
pointed out that Uncle 
Sam owned everything 
thereabout, Everyone con- 
sulted had a reason. 

An ex-builder sagely ex- 
plained that the contract- 
ors wanted to make it as 
long as possible for the 


sake of their pockets, until 
a resident called to mind 
that it had been built di- 


View of Senate Office Building Showing Grove of Historic Trees on 
Whose Account the Senate Subway was Built in a Double Curve 
Instead of a Straight Line. 
Front of the Capitol 


The Photo was Taken from the West 
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How the “Oklahoma” and “Nevada” will Appear 


to the hilly residence section. The 
rats were dyed at the government 
plague laboratory and twenty-five of 
them released on the waterfront to go 
whatever way they chose. Finders of 
the rats received the reward by return- 
ing them to the laboratory with the 
address of the place they were dis- 
covered. Several nervous persons 
spent a bad five minutes when first 
they discovered the gayly colored 
animals. 


THE TWO NEW AMERICAN 
BATTLESHIPS 


The “Oklahoma” and “Nevada,” for 
the construction of which the contracts 
were recently let, will be by far the 
most powerful fighters of the American 
navy, and, it is believed, more powerful 
than the battleships of any country, 
whether afloat or under construction. 
These ships will be 500 tons larger than 
the “New York” and “Texas,” their 
immediate predecessors. They will 
have-a length of 583 ft., a beam of 
slightly more than 95 ft., a displace- 
ment of 27,500 tons, and a main arma- 


ment of ten 14-in. guns. The fuel will 
be oil, exclusively, and the contract 
speed is 2014 knots (about 2314 miles 
an hour). The 14-in. guns will be 
mounted in four turrets, the two tur- 
rets nearest the bow and stern each 
mounting three guns, while the other 
two turrets will carry but two guns 
each. It is believed that this arrange- 
ment of guns will give a concentration 
of fire much superior to that obtainable 
from the ten 14-in. guns of the “New 
York” and “Texas,” which are mounted 
in five two-gun turrets. The muzzle 
energy of the 14-in. guns is about 
66,000 foot tons, while the 12-in. guns 
provided the earlier American dread- 
noughts have a muzzle energy of but 
49,000 foot tons. 

Exceptionally -powerful on the of- 
fense, the two new fighters are also 
considered to have more defensive 
power than any other warships in the 
world, built or building. The armor 
belt, extending, at mean draft, from 9 
ft. above, to 8% ft. below the water- 
line, will have the unprecedented thick- 
ness of 1314 in. It will extend for over 
400 ft, along each side of the ships. 
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They will Have Ten 14-Inch Guns, Six of Which are Carried in Two Three-Gun 
Turrets, and Their Armor Belt will be 13'¢ Inches Thick 
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ELECTRIC CAPSTAN FOR 
SHUNTING CARS 


An electric capstan is used by an in- 


dustrial plant at Manchester, Eng., to 


shunt the railway cars delivered onto 
its freight sidings for loading or un- 
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STEAMSHIPS HAVE WIRELESS- 
LETTERGRAM SERVICE 

A European steamship line has ten- 

tatively established a wireless-letter- 

gram service for the accommodation 


of traveling business men on_ its 
steamers plying between 


Lisbon and Rio de Janeiro. 
The lettergram is delivered 
by its sender to the wire- 
less operator on the steam- 
ship en route, for instance, 
to Rio de Janeiro, and is 
transmitted by him to the 
first meeting steamship 
bound for Lisbon. Upon 
arrival at that port the let- 
tergram is sent by mail to 
the person or business firm 
to which it is addressed. 
The charge for a letter- 
gram of 30 words is only 
$1.25, with an additional 
charge of 12% cents for 
postage and the mailing of 


Electric Capstan Being Used to Move Cars on a Loading Siding 


loading. The method of operation is 
by means of a controller lever, simply 
thrown to the right or left, according 
to the direction in which the capstan 
barrel should revolve. The 15-hp. mo- 
tor and the required gears are con- 
tained in the pit, the motor, which is 
of watertight construction, being sus- 
pended from the cover plate. A man- 
hole gives access to the pit. 


HOLLAND NOW GRANTS 
PATENTS 


Holland has at last ridded itself of 
the rather unenviable distinction of be- 
ing, if not the only, at least one of the 
very few civilized countries which 
have offered no protection to inventors. 
With the beginning of this year its 
first patent law went into effect. It is 
similar to the laws of most other coun- 
tries, a preliminary examination of the 
invention to ascertain its novelty being 
required, and the life of a patent being 
15 years, 


the lettergram when port 
is reached, The charge for 
each additional word over 
30 is 21% cents, and a lettergram of 100 
words is the longest that will be trans- 
mitted, 


ELECTRIC FAN WITH TWO 
SETS OF BLADES 


An electric desk fan with two sets 
of blades instead of one has recently 
appeared on the 
market. It re- 
volves in a cir- 
cle, and, in addi- 
tion, the fans tilt 
or seesaw while 
the head re- 
volves. The see- 
saw motion of 
the fans is ob- 
tained by set- 
ting the vanes 
on the guards so that one vane acts 
against the other. The speed with 
which the vane tilts cannot be varied, 
but the amount of tilt can be regulated 
by a setscrew on the arm of the gear. 
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STAMPS MAY SUPPLY FRANCE 
WITH AEROPLANES 


The French Aeronautical Society, 
dissatisfied with the scanty provisions 
made by the government for the pur- 
pose of purchasing aeroplanes for mili- 
tary use, has not only started a nation- 
wide subscription to raise funds, with 
which flying machines will be bought 
and presented to the army and navy, 
but now proposes the creation of an 
aviation stamp on the order of the red- 
cross stamps sold in this country, 
which would enable even those of the 
most limited means to contribute their 
mite to this patriotic undertaking. 
The aim of the society is to thus in- 
sure the supremacy of France in aerial 
equipment for its army and navy. 


H. M. S. “HELLFIRE” 


The British battleship-cruiser 
“Lion,” which has beaten all records 
in her speed trials, is now known in 
British naval circles as H. M. S. 
“Hellfire,” owing to the remarkable 
manner in which her funnels vomited 
flame in the record- 
breaking trial. So 
terrific was the heat 
that the flames rose 
to a height of 50 ft. 
above her foremost 
funnel, sweeping 
the gun-control 
platform and 
twisting out 
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The “ Lion,” Making a Speed of 35 Miles an Hour. 
Flames Rose to a Height of 50 Feet above Her 
Foremost Funnel, Doing Great Damage 


of shape every piece of metal on the 


navigating bridge. The compasses 
were rendered useless. 
The mighty vessel, which has a 


length of 660 ft. and a displacement of 
26,500 tons, is provided with turbines 
that can, it is estimated, develop 
70,000 hp. On the trial which won for 
her the name of “Hellfire” she made 
a maximum speed of 31.7 knots (over 
35 miles an hour), 

The foremost funnel, which is 
slightly higher than the other two, is 
placed between the navigating bridge 
and the tripod mast which carries the 
gun-control platform. Extensive al- 
terations will have to be made at an 
estimated cost of $125,000. 


Showing Close Proximity of Foremost Funnel to Navigating Bridge and Gun-Control Platform 
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NEW CHAIR FOR ARM-CHAIR 
LUNCHROOMS 
An improvement in arm-chairs used 


in certain lunchrooms, where the cus- 
tomer serves himself and places his 


This Lunching Chair Has a Special Place for the 
Coffee Cup or Glass of Milk and Little Wells for 
Salt and Pepper Cellars 

food on the wide arm-ledge provided on 

each chair, is shown in the accompany- 

ing illustration. The improved feature 
is the additional ledge extension on 
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which to put the coffee or tea cup, or 
a glass of milk or water, and the little 
wells for salt and pepper cellars. 


MECHANICAL AIDS IN 
CAMPAIGNING 


Many mechanical aids are being 
used by candidates in the present gen- 
eral campaigning, including phono- 
graphs, motion pictures, special tele- 
phone connections, and the like. When 
Governor Deneen spoke recently from 
the rear of a train, at Galesburg, IIL, 
his address was not only heard by the 
people who gathered about the train, 
but all the rural telephone subscribers 
in the district could, if they so desired, 
listen to the speech over their own 
telephones. A_ special transmitter, 
making connection with the Galesburg 
exchange, was set in front of Governor 
Deneen, and the rural subscribers were 
notified of the arrangement. 

One of Champ Clark's campaign in- 
novations includes motion pictures 


showing him in action in the House, 
and phonograph speeches. 


The government of Jamaica has re- 
cently established public quinine de- 
pots throughout the island where the 
poor can obtain medicine at a nominal 
fee. 


ELECTRIC BOAT-HAULING APPARATUS 


High water and running ice in one 
of.the arms of the Mohawk River 
make it impracticable for the Edison 
Club, of Schenectady, N. Y., to have 
its boathouse nearer than 


from the house to the water. The 
cable is driven by a 2-hp. electric mo- 
tor, the power being transmitted to 
the cable drum by a belt. 


25 ft. above and 50 ft. back 
from the water’s edge at 
normal level. But this re- 
quired considerable labor 
in dragging canoes and 
rowboats between the 
water and boathouse, so 
the club installed the elec- 
tric boat-hauling apparatus 
shown. A light car, drawn 
by cable, runs up and down 
an inclined way leading 


Electrically iat Cable Draws Car Loaded with Canoe and 


owboat Up Boathouse Incline 
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EVENTS OF THE MONTH IN 
AVIATION 


The development of a man-power 
aeroplane has recently been given im- 
petus among French aviation experts 
through the proffer of a prize of $2,000 
for the first machine of this character 
that will fly a distance of 10 meters 
(about 32 ft.). The offer is made by 
M. Peyrot of Paris and there were so 
many announcements of prospective 
contestants that he has offered addi- 
tional prizes. The conditions of the 
offer are that the machine shall fly free 
of the ground and be under the com- 
plete control of its operator, who shall 
have no other power than that which 
can be provided by his legs, arms or 
body. 

Speed seems to be the principal ob- 
ject toward which the European air- 
men are working. Vedrines is credited 
with having made 10124 miles per 
hour in a Deperdussin monoplane at 
the Pau aerodrome, March 1. On 
March 11, Maurice Tabuteau flew from 
Pau to Paris in 5 hr. 10 min., the dis- 
tance being 446.4 miles and the average 
speed 86.4 miles per hour. During a 
part of the time, between Pau and 
Poitiers, Tabuteati claims to have 
maintained a speed of 101 miles per 
hour. He used a Morane-Saulnier 
monoplane with a 50-hp. engine. 
Henri Salmet, one of the Blériot school 
officials, lowered the record for con- 
tinuous flight between London and 
Paris by making a non-stop journey 
from London in 3 hr. 12 min. The 
start was made in the early morning 
from Hendon and the flight came to 
an end at the Paris military aviation 
field. Inthe afternoon Salmet returned 
to London, but did not make a non- 
stop flight, as had been his first 
journey. 

Several serious accidents marred the 
March aviation record. Mlle. Suzanne 
Bernard, a young French woman, was 
killed while completing her tests for a 
pilot’s license at Etampes, France, 
March 10, The young woman had suc- 
cessfully passed the first two flying 
tests required of candidates and was 
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attempting to execute a maneuver in 
the third flight when her machine fell. 
Two French army airmen were killed 
during the month. Lieutenant Du- 


Mile. Suzanne Bernard, Young French Woman Killed 


while Attempting to Qualify for Aeroplane Pilot's 
License 


courneau, considered one of the best 
of the monoplane pilots, fell from a 
height of 492 ft. when his propeller 
broke, at Pau. He was thrown from 
his seat and instantly killed, Lieuten- 
ant Henri Sevelle, of the military avia- 
tion corps, fell at Pau, March 13, and 
was killed. 


COAL-MINE DISASTERS 

Two serious coal-mine disasters oc- 
curred during the latter part of March, 
one at McCurtain, Okla., and the 
other at Jed, a few miles from Blue- 
field, W. Va. The explosion in mine 
No. 2 of the San Bois Coal Co..at Me- 
Curtain, entombed more than 100 men, 
of whom 85 or 90 were killed, accord- 
ing to reports. Fifty-five bodies were 
recovered the following day, and 
about 30 additional bodies were lo- 
cated. Fire in the workings followed 
the explosion of gas. 

The second disaster of a_ similar 
kind occurred in the Jed Coal and 
Coke Co, mine near Bluefield, W. Va., 
on March 26. Of the men in this mine 
only 11 are reported to have escaped 
alive, and one of these died after 
reaching the surface. Some 80 men 
died in the mine, 
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Roald Amundsen, 
Discoverer of the 
South Pole, Winner 
of the International 
Race for the Southern Extremity of the Earth 


1’ the first chapter of Genesis, we 

read that on the sixth day the Cre- 
ator, after having on previous days 
separated the light from the darkness; 
the waters from the dry land; covered 
the earth with vegetation; and filled 
the sea, the air and the earth with life; 
created man, and said: “Let them have 
dominion over all the earth.” 

It is only now, with the attainment 
of both uttermost points of the earth, 
the North and South Poles, that that 
scriptural permission and command 
has become effective. 

Today man’s conquest of the surface 
of the earth is complete, and only in a 
few detached localities of compara- 
tively small area are places to be found 
- which have not been seen 
by the eye of man, and 
which have not yielded to 
that irresistible combina- 
tion, the perfect human ani- 
mal machine with its won- 
derful adjustability and 
endurance, spurred and 
guided by the flame of di- 
vine intelligence. 

Such is the first signifi- 
cance of the attainment of 
the Poles, the extremities 
of the earth’s axis, 

Ended is that splendid 
series of great ventures 
and voyages, beginning 
with the first pushing out 


of the Phoenician naviga- 
644 Copyright, 1912, by H. H. Windsor 


The “Fram,” the Sturdy Craft 
Which Attained 


By Discovery 
By Robert E. Peary, 


tors through the pillars of Hercules 
into the frightful storms and fearful 
terrors of the great Atlantic ; the cross- 
ing of the Equator where the sun's 
furnace heat, as was then thought, 
scorched men black with its rays; the 
rounding of the Cape of Good Hope; 
Columbus’ splendid launching into the 
mysteries of the unknown West; the 
circumnavigation of the globe; the ac- 
complishment of the Northeast and the 
Northwest Passages; and then the at- 
tainment of the North and South 
Poles. 

Ended, too, is the long list of strange 
conceptions of the shape and character 
of this world of ours, and now the 
earth stands out in clear perspective, 
girdled from East to West, and back 
from West to East, and spanned from 
North to South. 

Vanished are those delightful and 
attractive regions of mystery about 
the two poles—especially the North 
Polar regions—filled, by the imagina- 
tive and superstitious since the earliest 
times, with strange conditions .and 


That Carried the Expedition 
the South Pole 
} 
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of the Poles 
Rear Admiral, U.S.N. 


peoples, beginning with the hyper- 
boreans and the anthropophagi, or 
cannibals. 

Gone is the “Open Polar Sea;’ 
Symmes Hole; the Garden of Eden; 
the glistening Lodestone Mountain; 
the huge Ice Cap; the great craterlike 
basin; and by just so much, in restrict- 
ing the field of the imagination, and 
the range of the novelist and story 
writer, do we lose by the attainment of 
the poles. 

The quest of the poles has been not 
entirely ‘a feat to achieve fame, but has 
meant serious and valuable scientific 
investigations to add to the knowledge 
which man has of the globe on which 
he lives. 

Over 20 years ago, marching at the 
head of my little party across the great 
ice cap of northern Greenland, some 
600 miles from the Pole, and 6,000 or 
7,000 fit. above the sea level, I came 
upon a great blotch of red upon the 
snow, fresh and vivid as if some huge 
prehistoric animal had received his 
death wound there. The color was 


From “The North Pole,”’ Copy- 
right, Frederick 
A. Stokes Co., 

N. ¥. 


The “Roosevelt,” Which 
\. Carried Peary’s Suc- 
\. cessful Expedition 

\ to the Arctic 


Copyright by 
Clinedinst, 

Wash., D. 

a Rear Admiral Robert 
E. Peary, Discoverer 
of North Pole 


due to that strange little Arctic plant, 
the Protococcus nivalis, the red snow 
of the Arctic regions. 

I gathered as much of this as I could 
into a handkerchief, and later at our 
camp allowed the melted snow to 
drain through the handkerchief, the 
little plants remaining attached to the 
meshes of the cloth. Returning home 
I gave the specimens to a friend of 
mine in Portland, deeply interested in 
microscopy. This friend had been in 
the habit of making microscopical ex- 
aminations of each winter's snowfall, 
melting large quantities of snow and 
examining such residue of solid matter 
as might be left. 

Preparing slides of the red snow 
which I had brought home,,. 
he found associated with it 
some _ peculiar diatoms 
which seemed familiar to 
him, and on looking over 
and comparing his various 
snow slides, he found 
identically the same _ spe- 
cies in samples of snow 
of the great blizzard of 
1888. 

The inference was in- 
= stant and convincing. That 
blizzard had its origin in 


the heart of the Arctic 
Circle, whence it had 
swept unrestrained for 


thousands of miles to 
Maine and beyond, 


World Gains 


Capt. Robert F. Scott, Head of the British 
Rival in the Race for the Pole, and 
Expedition to the 


Nordenskjold, in 
his investigations in 
the interior ice cap 
of Spitzbergen as 
well as the 
southern part of the 
great Greenland ice 
cap, found  inva- 
riably in the snow of 
those regions a de- 
posit which he called 
“cosmic dust.” 

Sir John Murray 
in studying the 
specimens brought 
up by his dredge 
from the abysmal 
depths of the South 
Atlantic, South Pa- 
cific, and Indian 
Oceans, during the 
famous “Challenger” 
expedition, found 
minute particles of 
meteoric iron, mixed 
with whales’ ears 
and sharks’ teeth, 
the only animal sub- 
stances which sur- 
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South Polar 


Captain Scott in His Working Togs 


Expedition Now in the Antarctic, Amundsen’s 
the Terra Nova” Which Carried the 


Regions 
vived at 
depths, 
From these 
tions of 


those great 


investiga- 
Murray and 
Nordenskjold, it was pos- 
sible to make an estimate 
of the amount of this fine 
rain of dust falling con- 
tinuously upon the sur- 


face of the earth from 
the depths of space. 
Only in these localities, 
the great interior ice cap 
of Greenland, and _ the 
great depths of the ocean, 
localities aloof and_ in- 
sulated as it were from 
all effects or disturbances 
of the earth itself, was it 
possible to note these 
facts, and study the 
great laws of nature 
in their broadest 
manifestations, un- 
obscured by local 
or transient con- 
ditions, 
So also that 
great Antarctic re- 
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Captain Amundsen 
in Polar Costume 
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gion, insulated and free from 
all terrestrial disturbances, 
will it be possible to make 
new and possibly far-reach- 
ing investigations in the do- 
main of magnetism, of me- 
teorology, and other 
sciences. It is well known 
that on these great snow 
surfaces, where possible lo- 
cal attractions of the land 
are blanketed and deadened 
by the enormous thickness 
of snow and ice; magnetic 
conditions are more equable 
and steady and can be stud- 
ied more readily than else- 
where. So also in these 
same regions of smooth, reg- 
ular surface, uninterrupt- 
ed by moun 
tain ranges 
or coasts, or 
irregularities 
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Barrier Ice Edge South of 
ut Point 


From “ The Heart of 
the Antarctic 
Copyright 
J. B. Lip- 
pincottCo., 

Phila. 


Captain Amundsen 
in Street Clothes 


of the earth’s surface, atmospheric movements are more regular and can fol- 
low more closely their controlling laws, ; 
-It can be readily understood and grasped that with our meteorological 
observations and system of weather prognostications, covering only a zone 
of the earth, those prognostications must, of necessity, be incomplete and 
unsatisfactory, as compared with those which may be made in the future 
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with not only the circling zone of the 

earth, but the poles as well, included 

in the network of simultaneously re- 

cording stations reporting to a central 

office for study and interpretation. 

As for the utilization of the region 
about the poles, more particularly with 
reference to their mineral products, I 
do not place much weight. Of course, 
if deposits of the most valuable metals 
should be found, which, though possi- 
ble, seems at present not probable, such 
deposits might pay for the uncertain- 
ties and danger of transportation. As 
regards the more common deposits of 
coal or iron, should such be found, 
they are not likely to be of use in our 
generation or the next, if ever. 

Not only the shortness of the season 
in which the transportation of these 
products could be effected, if at all; 
but the great dangers and risks of 
transportation during that season 
would make the work impracticable. 
But more than that, the world is on 
the threshold of transition from the 
coal age to the oil age, for heat and 
power, and the next step from that will 
be the utilization of solar energy for 
our heat and power. 

In this connection, and on these 
points the words of Professor Forest 
Ray Moulton, of Chicago University, 
are interesting and instructive. 

MereoroLocy.—“We live in a great 
ocean of atmosphere surrounding the 
earth, which is in a continual state of 
commotion. The sea has waves on its 
surface, sometimes violent ones, but 
its depths lie in unbroken calm except 
as an earthquake may now and then 
disturb them. On the contrary, the at- 
mosphere is an elastic gas, instead of 
an essentially incompressible liquid, 
and has waves moving through and 
through it in every direction; it is 
traversed by great whirls and eddies; 
it pulsates daily under the tidally dis- 
turbing force of the moon; and its 
great currents change with the seasons. 
The whole atmosphere is a unit, and is 
not broken into separate parts by con- 
tinents as the oceans are. 

“In order to learn the laws of its 
movements it is necessary, therefore, to 
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have observations from all parts of the 
earth. If the laws of its motions were 
known, as the motions of the planets 
are known, it would be worth millions 
of dollars a year to men. Of what 
value it would have been if it had. been 
known in advance that during January 
and February of this year wave after 
wave of high pressure and intense cold 
would descend from Alaska, perhaps 
having crossed from Siberia, and freeze 
this country! 

“Observations of explorers in high 
latitudes have added much to our 
knowledge of meteorology, but an 
enormous amount of work remains to 
be done. The problem of long-range 
weather prediction is not altogether 
hopeless. When we consider its diffi- 
culties, we must remember that 2,000 
years were spent in observations of the 
heavenly bodies before the laws of their 
motions were fully understood.” 

GeoLocy.—“The explorations of the 
South Polar regions are particularly 
interesting to the student of geology, 
for it is there that large land masses 
are found. He wishes to know what 
the geological formation is, whether 
the original rocks of that region of the 
earth have been disintegrated by air 
and water as they have here; if so, 
whether the disintegrated remains have 
been laid down in later sedimentary 
rocks; what sort of fossils lie buried in 
those rocks, for from their character 
he can determine when those parts of 
the earth were habitable; whether ac- 
tive volcanoes have spread lava far 
and wide, and whether there are evi- 
dences of earthquakes; how the moun- 
tains have been formed, and whether 
this land has always been above the 
sea; and finally, how deep the ice cap 
is, how fast it accumulates, and how 
fast it flows into the sea, for from 
these facts he can determine, at least 
approximately, how long it has been 
accumulating, and therefore how long 
it has been since the earth’s climate 
was much warmer, 

“That there are things of great in- 
terest in these regions is shown by 
the discovery of the largest known me- 
teorites in the world in Greenland, and 


The North Pole is Located in a Deep Sea Basin, and can be Reached Only after a 
rip over the Treacherous Surface of an Ice-Covered Ocean 
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The South Pole is Located on a Great Elevated Snow Plateau, 5,000 Feet to 10,000 Feet above 
Sea Level, with Practically an Unbroken Surface of Accumulated Snow 


COMPARISON BETWEEN CONDITIONS AT NORTH AND SOUTH POLES, SHOWING ADVANTAGE 
WHICH SOUTH POLAR EXPLORATION HAS OVER NORTH POLAR 
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of coal near the South Pole, showing 
that vegetation once flourished there.” 

Macnetic PHENOMENA.—“The earth 
is, in a certain way, a great magnet 
whose poles are a few hundred miles 
from the terrestrial poles. The mag- 
netic poles continually change their 
position, and the intensity and direc- 
tion of the magnetic forces continually 
fluctuate. It is necessary to have ob- 
servations of magnetic phenomena, like 
those of meteorology, made all over 
the earth. There is no place like the 
high latitudes for studying those mys- 
terious lights known in the North 
as the Aurora Borealis and in the 
South as the Aurora Australis. They 


are undoubtedly of electric or magnetic 
origin in the high upper atmosphere, 


Captain Shirase, Commander of the Japanese Polar Expedition 


Party on the “Kainan-Muru” 


and furnish one means of determining 
the height of the atmosphere.” 

TiwaL PHENOMENA.—"The tides are 
produced by the moon, and to a less 
extent by the sun. Their magnitudes 
depend upon the forces from the moon 
and sun, which are known, and upon 
the ocean basins and the rigidity of the 
earth. While in a general way they are 
fully understood, they present many 
details which are most puzzling. The 
moon has a northward and southward 
motion every month, just as the sun 
has in a year, and this gives rise to a 
tide whose period is two weeks, and 
which is known as the ‘fortnightly 
tide.’ It happens that this can be es- 
pecially well observed in high lati- 
tudes, and that it is important in deter- 
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mining the degree of rigidity of the 
earth. The Arctic regions naturally 
furnish exceptional opportunities for 
making these observations, many of 
which have been recorded by Peary. 
They, together with a number of other 
things, show that on the average, taken 
through and through, the earth is more 
rigid than steel. This conclusion, 
which is now generally accepted by the 
foremost scientists, is quite contrary 
to the old view that the interior of the 
earth, beneath a relatively shallow 
crust of perhaps 100 miles’ thickness, 
is fluid.” 

ZooLocy.—“*The polar regions once, 
or perhaps more than once, enjoyed a 
temperate climate. In those times 
plant and animal life flourished there 
in abundance and was 
adapted to its environment. 
When the climatic condi- 
tions began to _ change, 
these organisms found 
themselves subject to 
steadily changing condi- 
tions. Some of the forms 
entirely perished, while 
others were modified so as 
to be able to live in their 
altered surroundings. If 
continuous series of forms 
can be made out, or if it is 
possible in any other way 
to establish the relationship 
between those now exist- 
ing and those of earlier date, zodlogists 
will have interesting and valuable ex- 
amples of an evolution forced by a 
changing environment. It may be pos- 
sible to show that land forms of life in 
South America and Africa once had 
connection through the Antarctic con- 
tinent.” 

On the first of March, 1912, there 
were five expeditions, of four different 
nationalities, in the field in the Antarc- 
tic regions. 

The British expedition of 60 men is 
under the charge of Capt. Robert 
Scott, in the whaler “Terra Nova,” 
with 20 ponies, 30 dogs and one or two 
special ice automobiles. This expedi- 
tion left England in June, 1910, and 
New Zealand in December, 1910. Its 
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From “The North Pole," Copy- 
right by Frederick A. Stokes Co, 


The sextant is the instru- 
ment used by mariners to de- 
termine the position of ships 
at sea. It consists of a small 
telescope mounted on an arc, 
provided with an arm, the 
lower section of which is left 
free to swing around the arc. 
A mirror is mounted at the top 
of this arm and another is fixed 
to the side of the arc opposite the 
telescope. 
semi-circular 


the remainder being open. 


so thatthe imageof the sun is 


This second mirror is 

in shape and the 

frame which holds it is round, the 

mirror occupying only half the space, 

The obser- 

ver sights through the telescope and the 

open half of the mirror frame at the horizon, and 
by manipulating the arm turns the upper mirror 


Making Observations with Sex- 
tant and Artificial Horizon 


half mirror. The angle of the 

sun from the horizon, is then 

shown on a graduated scale. 

On land where a true horizon 

cannot be obtained, it has been 

found necessary to use an arti- 

ficial horizon, which,in the case 

of Amundsen and Peary, was a 

small box of mercury covered 

with glass which prevented the 

windfrom rippling the surface and 

thus gave a smooth, brilliant and 

perfectly horizontal pool on which 

to fix the sights. At the poles the 

sun revolves around the earth at prac- 

tically the same angle day and night so 

that to check up andcorrect polar positions ob- 

servations are made every hour or two for two 

or three days in succession. The theodolite is 
used for similar observations. 


A Sextant 
reflected in the 


A Theodolite 


Manner of Using 
Sextant 


MIRROR ATTACHED To | 
ARM AND REFLECTING | 
THE SUN INTO THE HALF- 
SILVERED HORIZON 
MIRROR 


TELESCOPE 


~~ MIRROR SHOWING — 
HORIZON AND A REFLEC- 
TED IMAGE OF THE SUN 
BOTH ON SAME LEVEL’ 
HANDLE FOR RIGHT HAND 


GRADUATED ARC 


ARM -ANGLE OF 
WHICH GIVES 
ALTITUDE 


INSTRUMENTS 


USED BY EXPLORERS TO DETERMINE POSITIONS 
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base or headquarters is McMurdo 


Sound at the head of Ross Sea, directly 
south of New Zealand, and its object 
is the attainment of the South Pole, 
along the route already developed by 


The Polar Bear, Typical of the North 

Polar Regions 
Scott and Shackle- 
ton, together with 
an extensive 
scheme of scientific 
observations and 
secondary ‘explora- 
tions, 

The Norwegian 
expedition under 
Capt. Roald 
Amundsen, in the 
“Fram,” built by 
Nansen for his 
northern voyage in 
1894, consisted of 
19 men and over 
100 dogs. Amund- 
sen sailed from Norway in June, 
1910, bound for Behring Strait by way 
of Cape Horn to attempt a drift of sev- 
eral years across the North Polar 
Basin, and, if possible, over the Pole 
itself. From Madeira he cabled home 
that he was going to the Antarctic re- 
gions to make an attempt to reach 
the South Pole. Later he sailed from 
suenos Ayres for the south, and still 
later Scott’s ship returning reported 
him at the Bay of Whales, about 400 
miles east of Scott, near the eastern 
end of the Ross Sea ice barrier, and 
not far from King Edward VII Land. 
Amundsen’s sole object was the at- 
tainment of the South Pole. 


“Nale- 
gaksoah,” 
Peary’s King 
Dog. Without 


Poles 
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Amundsen’s sudden change of plans; 
the air of mystery about his move- 
ments; and his injection of himself 
into a definite region and field, devel- 
oped and explored entirely by the 
British, and occupied by an active 
British expedition, caused much sur- 
prise and more or less criticism. 

The Australian expedition of Dr. 
Mawson, in the whaler “Aurora,” con- 
sisted of 50 men and an outfit of dogs, 
ponies, and motor sledges like Scott’s; 
also an aeroplane. This expedition 
sailed from Hobart, Australia, in De- 
cember, 1911, its purpose being to land 
two or three separate parties on the 
2,000-mile stretch of the circumference 
of Antarctica between Victoria Land 
and King Wilhelm II Land, for the 

thorough explora- 
tion of that coast, 
and also to pene- 
trate to the Mag- 
netic Pole. This 
region includes the 
Wilkes Land, dis- 
covered by Lieu- 
tenant Wilkes of 
the United States 
Navy, in 1840. 

The German ex- 
From “The Heart of the 


Antarctic,’ Copyright by 
J. B. Lippincott Co., Phila. 


These Dogs It is Doubtful if Man 
would have Yet Attained the 


Emperor Penguins. These Dignified Birds are Found 
in Great Colonies in the Antarctic 
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pedition of Lieutenant Filchner in the 
“Deutschland,” a remodeled Norwe- 
gian whaler, has 35 men, dogs, ponies, 
and motor cars like Scott’s and Maw- 
son’s. This expedition left Hamburg 
in June, 1911, and sailed south from 
Buenos Ayres in October. Its purpose 
is to establish a base on or near Coats 
Land in Weddell Sea, southeast of 
Cape Horn, and from there cross the 
Antarctic continent to Victoria Land, 
with a view of determining particu- 
larly whether the theory held by some 


POPULAR MECHANICS 


653 


people, only two of these expeditions 
were likely to be heard from this spring 
as having reached the Pole. These two 
were the expeditions of Scott and 
Amundsen who went out more than a 
year ago. Of these two expeditions, 
Scott had the advantage in that he 
knew the circumstances and conditions 
of his route up to within 100 miles of 
the Pole. Amundsen, on the other 
hand, had the great advantage of rely- 
ing entirely upon dogs, which are with- 
out question the most effective and 
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A Remarkable Scene at Christiana, Norway, Which will be Repeated on the Arrival of Explorer Amundsen. 
Photograph was Made on the Return of Explorer Nansen after His Historic North Pole Dash 


geographers that Weddell Sea and 
Ross Sea are connected by an ocean 
arm, filled with barrier ice, separating 
the Antarctica into two principal parts, 
is correct. 

The Japanese expedition of Lieuten- 
ant Shirase, with 27 men, and a num- 
ber of dogs in a small auxiliary schoon- 
er-rigged vessel, sailed from Sydney, 
Australia, in November, 1911, with the 
object of establishing headquarters on 
or near King Edward VII Land, and 
from there attaining the Pole. 
Contrary to the impression of many 


practicable tractive force for sledges in 
polar work whether north or south, 
The other three expeditions went out 
only last December, and from none of 
these was any report to be expected 
other than that the party had been 
landed and left to prosecute its work, 
or that the expedition had encountered 
disaster and been obliged to return, 
Of the five expeditions, that of Maw- 
son was simply for geographical and 
meteorological work in the Wilkes 
Land region, and did not contemplate 
any attempt for the Pole itself. The 
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German expedition professedly had no 
designs upon the Pole, but in the carry- 
ing out of its program, it would, if suc- 
cessful, be certain to be in such position 
that the temptation of an attempt on 
the Pole was not likely to be resisted. 
The other three expeditions, those of 
Scott, Amundsen, and Shirase, had for 
their distinctly avowed object, the at- 
tainment of the South Pole. 

All these expeditions have one fea- 
ture in common, namely that the ship 
lands the main expeditionary party at 
its base on the Antarctic continent, re- 
turning the same season to some north- 
ern port to winter, and then going out 
the next season to pick up the party; 
rather than have the ship remain frozen 
in at the base, throughout the entire 
year. 

Of the five ships used by these ex- 
peditions, only one, the “Fram” was 
specially constructed for polar work. 
The “Fram” is the first and smallest of 
the series of four ships so constructed, 
the Norwegian “Fram,” the British 
“Discovery,” the German “Gauss,” the 
American “Roosevelt.” 

Since the first of March, events have 
occurred rapidly, On the sixth, 
Amundsen’s ship, the “Fram,” was re- 
ported entering the Harbor of Hobart, 
Tasmania, and the following day 
Amundsen cabled that he had attained 
the South Pole on the 14-17 of Decem- 
ber, 1911. His more complete report 
a little later stated that the Japanese 
expedition was near his winter quarters 
in February. 

On the 12th, the Mawson expedition 
ship returned to Hobart, Tasmania, 
and reported having landed two parties 
on the Wilkes Land coast for their win- 
ter’s work. Less than two weeks later, 
en the 23rd, the Japanese expedition 
returned to Wellington, New Zealand, 
and reported having devoted the sea- 
son to the exploration of the coast of 
King Edward VII Land. 

The lingering hope of the people of 
England that Scott might have attained 
the pole about the same time that 
Amundsen reached it, probably before, 
was dispelled on April 1st when the 
“Terra Nova” reached Akaroa, New 


Zealand, with the news that Scott had 
decided to spend another winter in the 
Antarctic to complete his work. Jan- 
uary 3rd., Scott, with four men and 
equipment and supplies for a month, 


‘all in good condition, was 150 miles 


from the Pole and still advancing in 
favorable weather. There can be no 
doubt but that he reached the Pole 
sometime in January. 

Amundsen’s work, condensed from 
his preliminary report cabled to the 
New York Times, is as follows: 

Immediately after landing at Bay of 
Whales, Amundsen, on the 10th of 
February, began pushing supplies to 
the southward, using his entire land 
party of eight men, including himself, 
in the work, This work ended April 
11th with depots advanced to 82° South 
Latitude. The Antarctic winter night 
was then passed making observations. 
On September 8th an attempt was 
made to begin the southern journey, 
but the temperature and weather drove 
the party back, and a second start was 
made on the 20th of October by 
Amundsen with four of his compan- 
ions. 

As far as the 85th parallel, the going 
was level, and good, and the weather 
fine. The Ross Sea ice barrier was 
found to end inLatitude 86° and the 
party climbed the glacier slopes of the 
mountains to the surface of the in- 
terior ice cap at an altitude of 10,600 
ft. From here the route lay at an ele- 
vation of from 10,000 ft. to over 11,000 
ft. above the sea level. 

The immediate vicinity of the Pole 
was reached on the 14th of December, 
and three days passed there, making 
observations to determine their posi- 
tion. The return was then begun and 
the headquarters hut at Bay of Whales 
was reached on the 25th of January. 

Amundsen’s journey has shown what 
was, however, practically known before 
from Shackleton’s expedition, that the 
South Pole is located in a great ele- 
vated snow plateau about 11,000 ft. 
above the sea level. His determination 
of the head of the Ross Sea ice barrier 
is of interest in connection with the 
theory of some geographers that Ant- 


arctica was divided into two principal 
masses, separated by a trough filled 
with barrier ice, extending from Ross 
Sea to Weddell Sea. Amundsen’s jour- 
ney appears to negative this theory. 

Amundsen’s journey also demon- 
strated conclusively, as have recent 
journeys in the North Polar regions, 
that the Eskimo dog is the one and 
only motive power for polar expedi- 
tions, Amundsen’s speeds are interest- 
ing. .His outward average march was 
1514 miles, and his return speed over 
22 miles a day. He speaks of covering 
50 kilometers—a little over 31 miles— 
in one march. 

The contrast between fundamental 
physical conditions at the North Pole 
and the South Pole is most striking. 
The North Pole is located in'a deep 
Polar Sea basin. The South Pole is 
located on a great elevated snow 
plateau of unusual altitude. 

From this striking contrast in phys- 
ical conditions, arises and results the 
great advantage which South Polar ex- 
ploration has over North Polar, 
namely, that it can be carried on over 
a permanent fixed surface remaining 
the same from year to year instead of 
over the treacherous surface of an ice- 
covered ocean. 

The Antarctic continent, so-called, is 
located in the center of the South Polar 
regions, with its irregular and only 
partially known circumference lying 
approximately along the Antarctic cir- 
cle. It is, therefore, nearly circular in 
form with a diameter of about 2,500 
geographical miles, and an area in 
round numbers of some five million 
square miles. 

The coast of this region is, in gen- 
eral, a vertical glacier ice face from 100 
to 200 ft. in height, interrupted in 
places by a few desolate rock peaks 
and barren cliffs. The interior is from 
all indications and explorations thus 
far made, an unbroken elevated surface 
of accumulated snow, 5,000 to 10,000 ft. 
above the sea level. Whether it is 
really a continent, or an archipelago or 
group of land masses, cemented to- 
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gether by an enormous mass of ice and 
snow, is yet to be determined. 

Up to the present time, with the ex- - 
ception of the Ross Sea route, de- 
veloped by the British directly south 
from New Zealand, no work has been 
done in the Antarctic by a powerful 
steamer fitted for ice work. There are 
still most attractive possibilities for a 
ship of the “Roosevelt” class in Wed- 
dell Sea; in the bight between Kaiser 
Wilhelm II Land, and Kemp Land, be- 
tween the meridians of 60° and 85° 
East Longitude; and between King 
Edward VII Land and Alexander First 
Land, between 80° and 140° West 
Longitude. 

To sum up, the significance of the 
attainment of the poles is: 

First, the final conquest by man of 
the planet on which he lives. 

Second, the opening up of the last 
large unknown area for both observa- 
tion and investigation. 

Third, the demonstration that 
against sound physique and expe- 
rience, no earthly obstacle is proof. 

Fourth, that now it is the duty of 
the United States, as a matter of na- 
tional pride and morale, to make up 
for its failure hitherto to join the 
other nations in attacking the Ant- 
arctic problem, 

There is no way in which this desir- 
able result can be secured by a single 
stroke, and with greater credit and 
certainty of immediate and important 
results other than by occupying the 
South Pole during a year as a station 
for the purpose of continuous magnetic, 
meteorological, astronomical, and other 
scientific observations by a small party 
of experts. 

To effect such occupation would be 
only a matter of detail, and it is not 
necessary to enlarge to the popular 
mind on the prestige and credit of oc- 
cupying for the first time, as a scien- 
tific station, one of the poles and the 


only one capable of such occupation. 


Nor is it necessary to enlarge to the 
scientific mind on the value and im- 
portance of the resulting observations. 


yet 
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Four Transformers Which Supplied Current for Thawing Out New York Water Main 


THAWING FROZEN WATER PIPES WITH ELECTRICITY 


During the extraordinary cold win- 
ter just passed the electrical power 
companies throughout the country re- 
ceived numerous requests to thaw 
frozen water pipes and mains, as the 
low temperatures had penetrated the 
earth to the level of the pipes with 
disastrous results. A great many of 
the companies receiving these requests 
responded by supplying the necessary 
material, labor and electrical energy to 
thaw the pipes at cost, and in some 
cases no charge was made for the elec- 
trical energy. 

The general method of operation of 
the different companies was practically 
the same, the electrical energy being 
obtained from the main circuit that 
was nearest the locality where they 
were operating. This energy was 
transformed by means of a transformer 
from a relatively high pressure and low 
current to a low pressure and high 
current, One terminal of the low- 
pressure side of the transformer was 
usually connected to the nearest street 


hydrant and the other terminal run into 
the house and connected to the frozen 
pipe. A current of electricity was then 
passed through the pipe, which in some 
cases was regulated by a water rheo- 
stat, while in other cases no regulating 
device was used. The passage of the 
electricity through the pipe generated 
heat in the pipe which would melt the 
ice inside, provided the current was of 
ample strength and it was allowed to 
pass for a sufficient time. 

Perhaps the greatest undertaking of 
this kind was that of the New York 
Edison Company in thawing a 6-in. 
main, which convéys water from New 
York City to North Brother Island. 
This pipe had been blocked for about 
one month when the task of thawing 
it was undertaken. This pipe rests on 
the bed of the East River from 50 to 
80 ft. below the surface. A continuous 
application of electrical energy for five 
days was required to melt the ice. The 
current was supplied by four large 
transformers having their low-pressure 
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coils connected in parallel as shown in 
one of the accompanying illustrations. 
This low-pressure current was passed 
through a water rheostat similar to 
that shown in the center of the other 
illustration, and thence to the frozen 
pipe. The current was first adjusted 
to 800 amperes and gradually increased 
to about 1,800 amperes. 

The current passing through the 


Putting Ice in Water Rheostat to Prevent Excessive Rise in Temperature of the Water 


water rheostat, which consisted of a 
barrel of water with one terminal of 
the circuit connected to a metal plate 
placed in the bottom of the barrel, and 
the other terminal of the circuit con- 
nected to a number of other plates 
which could be raised and lowered with 
respect to the barrel by means of a 
pulley, caused the temperature of the 
water to rise. 


Four of the judges of the highest 
court in the land recently decided that 
the patent laws of the United States 
give a patentee the right to say, not 
only who shall use his patented inven- 
tion, but how they shall use it after 
they buy it, and that an invader or 
violator of this right may be sued in a 
federal court as an infringer, instead 
of in a state court, if the patentee 
chooses to stand on his patent rights 
instead of on any contract which he 
may make under state laws and under 
which he sells his patented invention. 


THE PATENT DECISION OF THE SUPREME COURT 
By FREDERICK BENJAMIN 


Three of the judges believe this de- 
cision will give the federal courts 
greater power than they should have, 
and will enable the owners of patents 
to dictate terms on which their pat- 
ented inventions may be used that will 
work great hardships to the public. 

As the result of this decision, the 
daily press is having  printer’s-ink 
hysterics, the law makers are aroused, 
inventors are getting chesty, the patent 
market has taken a big jump and the 
poor public is worried at the prospect 
of another advance in the present high 
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cost of living. As is often the case 
when the smoke is cleared away, a 
calm review of the situation shows 
there has been much ado about 
nothing. 

The minority of the court held that 
the remedy for the patentee was for 
violation of the contract, and the suit 
should have been brought in a state 
court on the contract, and not for in- 
fringement of the patents. Also that 
a patentee after selling his patented 
machine or article outright, should not 
be allowed to dictate the manner in 
which the machine or article be used 
by the purchaser, 

In dissenting from the opinion ren- 
dered by the majority, the minority of 
the court said: “The results of the 
decision, by the inevitable develop- 
ment of the principle announced, may 
not be confined to sporadic or isolated 
cases, but will be as broad as society 
itself, affecting a multitude of people, 
and capable of operations upon every 
conceivable subject of human contract, 
interest or activity, however intensely 
local and exclusively within state 
authority they otherwise might be. 
. . The gravity of the conse- 
quences which would ordinarily arise 
from such a result is greatly aggra- 
vated by the ruling now made, since 
that ruling not only vastly extends the 
federal judicial power, but makes it the 
duty of the courts of the United States 
to test the rights and obligations of the 
parties not by the general law of the 
land but by the patent law.” 

If the dire consequences, which the 
minority of the court assume would 
flow from such law, have not resulted 
during the years of trust organization 
and power, why fear such conditions in 
the future? It is true that a few com- 
binations controlling a number of pat- 
ents have marketed their machines un- 
der restrictions as to how they shall be 
used. And the conditions imposed 
have been such as to allow the owners 
of the patents a large profit. This is 
true of the telephone trust; the thresh- 
ing-machinery trust; the shoe-machin- 
ery trust, and others of more or less 
scope, but it is also true that there is 
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competition in all of these lines and the 
public is not obliged to purchase or 
use the machines or articles under the 
restrictions imposed, The history of a 
great majority of inventions is that 
much money must be expended upon 
them in order to induce the public to 
buy on any terms. Very rarely it hap- 
pens that an invention is ‘produced 
which is essential to the welfare of the 
public and which cannot be had except 
on ruinous or burdensome terms. In 
the particular patented machine in- 
volved in this case, it is probable the 
manufacturers were obliged to spend 
thousands of dollars in perfecting the 
machine and getting it on the market. 
It is also probable that in order to get 
the best results from the use of the 
machine a certain quality of ink be 
used. The manufacturer of the ma- 
chine is therefore vitally interested in 
supplying the right kind of ink, as with 
inferior ink the machine would be in- 
efficient. His requirement, therefore, 
that purchasers of his machine should 
use only the ink he furnished, was a 
reasonable one, especially if he did not 
charge an exorbitant price for the ink, 
and there is no proof that he did so. 

The public is not concerned about 
the question of jurisdiction involved in 
this case, except that it wants uniform- 
ity in the interpretation of the laws, and 
this it is much more likely to get in the 
federal courts than in the courts of 
nearly 50 states, each having its own 
notions of the law and without any ob- 
ligation to agree with each other, 

But for the inventors there would be 
no progress; if it were not for liberal 
patent laws there would be no incen- 
tive to invent; billions of dollars have 
been invested on the strength of pro- 
tection afforded by patents under laws 
which have been uniformly interpreted 
by the courts ever since they were en- 
acted; our country has progressed and 
prospered as a result of the efforts of 
our inventors protected by these laws. 
Such conditions should not be dis- 
turbed, nor even threatened, in the ab- 
sence of a clear showing that some 
other laws or different conditions 


would bring about better results. 
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THE LIMIT OF ENDURANCE OF STEEL RAILS 


The report of the In- 
terstate Commerce 
Commission on the 
wreck which resulted 
One View of the 
in 29 deaths on the Le- ~ Wreck Caused 
high Valley Railroad py the Brest 
near Manchester, N. Dealt with in 
the Accompa- 
_ last fall, should be nying Article 
in the hands of every 
engineer having any- 
thing to do with rail- 
road roadbed, as_ the 
exhaustive nature of 
the investigation seems consisted of 14 cars, 
to show that the limit drawn by two locomo- 
of endurance of steel tives. All the equip- 
rails has been reached or exceeded. ment of the train was carefully in- 
The wreck, which killed 29 persons spected immediately after the accident 
and injured 62 others, was due to a rail and both of the locomotives handling 


which broke under the 
weight of the train, An 
investigation was im- 
mediately undertaken 

ragment of > 
theRail,Show- by H. W. Belnap, chiet 
inspector of safety ap- 
Split Web Commerce Commis- 
sion, assisted by James 
E. Howard, engineer- 
physicist, and another 
“expert. 

The wrecked train 


Fragments of the Broken Rail, the Failure of Which Caused a Wreck That Killed 29 Persons 
and Injured 62 Others 
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it were very thoroughly examined. 
This examination failed to disclose any 
defective condition of equipment that 
in any way contributed to the accident, 
and all wheels and flanges were found 
to be in perfect condition. The two 
locomotives and first five cars of the 
train were not derailed, which shows 
that the rail was not broken before the 
train started over it. 

The rail which went to pieces under 
the train was a “90-Ib. Am. Soc. C. E. 
section,” rolled from basic open- 
hearth steel. It was 24 ft. long, having 
been cut down from its original length 
of 30 ft. After the accident it was 
found that the rail had been broken 
into many pieces, the first being 51 in. 
in length, the next 27 in., the next 22 
in., etc. Seventeen pieces were found, 
but a part of it could not be located. 
The tests subsequently made show 
that it was defective, being known as 
a piped rail, a condition due to slag 
origimating in the steel furnace. The 
piping or slag-split was found in prac- 
tically every portion of the rail, but de- 
fects of even more serious character 
were found in the form of transverse 
fissures in the head of the rail. These, 
it appears from the report of Mr. How- 
ard, are of a more dangerous character 
than piping, since they are developed 
after the rail is laid, and can only be 
detected by chance. They are due to 
the rolling of the head of the rail by 


AUTOMATIC BOTTLE-MAKING 
MACHINE 


An automatic bottle-making ma- 
chine, invented and in use in Ger- 
many, is one of the triumphs of mod- 
ern machine building. Doing the 
work of 250 expert glass blowers, it 
was considered such a menace to labor 
in Germany, where bottle-making is 
an industry of great magnitude, that 
the government is said to have limited 
its use by rather stringent rules. 

The automatic making of bottles is 
accomplished through a great number 
of movable vacuum arms, A certain 
quantity of molten glass is drawn into 
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heavy wheel pressures, which intro- 
duce internal strain in the steel. This 
strain reaches its greatest intensity on 
the gauge side of the head of the rail, 
where the flow of steel takes place in 
a lateral direction. It is further shown 
that no foreign substance in the steel is 
needed to account for the presence of 
these fissures, 

“There is undoubtedly a limit to the 
endurance of steel rails as well as in 
the case of iron,” says Mr. Fisher, 
“and it is important to ascertain 
whether the great lesson of the Man- 
chester disaster does not lie in the di- 
rection of signifying that the danger 
zone of steel rails has been reached and 
possibly entered into by current rail- 
road practice. If the above explanation 
is found correct, then the remedy does 
not lie in increasing the weight of the 
rail, but in diminishing the intensity of 
the wheel pressures and lowering the 
direct compressive and_ bending 
stresses. While the Manchester rail 
was defective in the web, the feature 
which seems most grave is the general 
shattering of the integrity of the rail, 
apparently coming from the combina- 
tion of a hard steel and high wheel 
pressures.” 

It is interesting to note that the 
number of derailments in 1902, due to 
broken rails, was 78, while the num- 
ber from the same cause in 1911 
was 249. 


the machine, air pressure is applied, 
and the glass is injected into an iron 
mold accommodating several bottles. 
This operation takes but a few seconds, 
then a device cuts the several bottles 
apart, the mold opens, and the bottles 
are automatically placed on a con- 
veyor and transported to the cooling 
chamber. 

The machine can produce 2,000 bot- 
tles an hour, which is 20,000 bottles 
for a 10-hour working day. The bot- 


tles are absolutely uniform in shape 
and capacity, exactly the same quan- 
tity of glass being blown into the mold, 
and they are delivered in an uninter- 
rupted stream, 
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Courtesy Illustrated London News 


Firing One of the Six-Inch Rapid-Fire Guns, with Which All New Battleships and Battle-Cruisers of the 
British Navy are to be Equipped. These Guns are Conceded to be the Most Powerful Possible for Quick Firing 


SIX-INCH RAPID-FIRE GUNS FOR BRITISH WARSHIPS 


Up to the present time the rapid-fir- 
ing guns of British battleships and 
cruisers have been 14-pounders, but the 
increased size of modern destroyers 
has made such guns less effective than 
is practical, so the British Admiralty 
has decided to equip the new battle- 
ships and battle-cruisers with  6-in. 
rapid-fire guns. These guns throw a 
projectile weighing 100 Ib., and are 
conceded to reach the limit of power 


MACHINE WORK 


The superiority of machine work 
over handwork in the curing of tea has 
just been demonstrated by agents of 
the Department of Agriculture, at the 
experimental tea farms in South Caro- 
lina. Incidentally the experiments 
have proved the practicability of grow- 
ing tea in certain parts of this country. 

One of the processes in curing tea is 
termed “rolling.” It is by this proc- 
ess that the cells in the tea leaves are 


for quick-firing guns, as a 100-lb. pro- 
jectile is the heaviest that can be man- 
handled. A maximum of 12 projectiles 
a minute can be fired with the guns, 
the rapidity of firing being restricted 
by the fact that the recoil must spend 
itself. The illustration shows the gun 
being fired, and members of the gun 
crew lying on the deck with projectiles 
in their hands, ready to slide thera into 
the gun, 


IN TEA CURING 


broken and their juices spread upon 
the surface of the leaves. Single roll- 
ing machines used during this experi- 
ment did work, which, had hand labor 
been used, as in earlier days, would 
have required more than a hundred 
men, Besides being cheaper, the ma- 
chine process is declared to be cleaner 
and to result in a more uniform qual- 
ity of tea. 

A machine for sterilizing the leaves 


- 
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was capable of doing much more work 
than could be done in the same time 
by methods used in China, Japan, In- 
dia or Ceylon, In the two first-named 
countries the leaves are heated in bas- 
kets or pans; while in India and Cey- 
lon, they are steamed in a closed space. 

The sterilizing machine consists of a 
12-ft. rotary cylinder about 20 in. in di- 
ameter. Inside are spiral flights which 
cause the leaves to fall several hundred 
times as they pass through the cylin- 
der. If the cylinder is revolved 14 
times a minute, the leaves pass out in 
seven minutes. A current of air, heated 
to a temperature of between 550 and 
600 deg. Fahr, is drawn into the cylin- 
der by a fan. This temperature is di- 
minished to about 212 deg. Fahr. by 


the time the discharging point is 
reached. By means of this machine 


the uniformity of the tea is assured 


A BUBBLING CUP THAT CAN BE 
LIFTED TO THE LIPS 

The one great disadvantage of the 

ordinary bubbling-cup sanitary foun- 

tain lies in the fact that the drinkers, 


A Sanitary Fountain, the Bubbling Cups of Which 
‘Can be Raised to the Lips 
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and the flavor is said to be retained bet- 
ter, than by tea treated by manual proc- 
esses, 

In a third machine, known as the 
“attritionizer,” the green teas are pol- 
ished or colored without the use of 
extraneous substances. It had been 
noted that when dry tea was stirred 
continually, the desired finish was se- 
cured through the friction. With this 
idea the invention of the revolving 
horizontal cylinder machine was per- 
fected. The tea is kept in motion and 
the temperature is not allowed to ex- 
ceed 180 deg. Fahr. during the process. 
‘rom two to three hours are required 
to complete this process, but as little 
power is necessary to operate the 
machine, it is comparatively cheap. 
The two last-described machines were 
both invented by Dr. Charles U. Shep- 
ard, of the Department of Agriculture. 


whether they be men, women or chil- 
dren, tall, short, fat or thin, must place 
their lips to the cup instead of placing 
the cup to the lips. 

In an endeavor to remedy this dis- 
advantage, one sanitary-drinking-foun- 
tain manufacturer has designed a bub- 
bler which may be raised to the height 
of the lips, so that the user may stand 
in a perfectly easy and natural posi- 
tion while drinking. This is made pos- 
sible by a hose and cup arrangement, 
the hose consisting of a double tube. 
The inner tube is the feed pipe for the 
bubbler, and the outer tube acts as a 
waste pipe, carrying away the surplus 
water while the person is drinking. 
The flow of water through the inner 
tube is continuous, no matter what the 
position of the cup, but when the cup 
is lowered into its position in the foun- 
tain basin, the water flows over it and 
discharges into the basin, instead of 
being carried away by the outer tube. 


@French shipments of artificial flow- 
ers to the United States are reported 
to be made almost entirely in packing 
cases that were made in America and 
sent to France containing other goods. 
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MAGNESITE—A MINERAL THAT IS HALF GAS 


BY GUY ELLIOTT MITCHELL 


United States Geoiogical Survey 


ss] HAVE a question to propound to 

the class,” remarked the instructor 

in science, who although an eminent 

geologist was yet human. “Why is 

the mineral magnesite almost the 
counterpart of some people?” 

“Because as it is 


the gas and is more difficult to han- 


. dle. The reason for this anomalous 


condition is that the American mag- 
nesite deposits, admittedly as fine as 
any in the world, are in California, and 
it is cheaper to import the product 


found in its rock 
veins it somewhat 
resembles a conch, 
and a conch is a 
sort of a clam,” ven- 
tured a curly-head- 
ed student. 
“Silence,” thun- 
dered the professor, 
“The scientifically 
accurate answer is, 
‘Because it is more 
than half gas.” 


Magnesite on 


than it is to pay the 
heavy transconti- 
nental freight 
charges, notwith- 
standing the fact 
that the California 
magnesite can be 
mined more cheap- 
ly than the foreign 
deposits. 

The American 
magnesite industry 
is one of many 
which is probably 
only awaiting the 
completion of the 


strong heating 
gives off 52.4 per 
cent of its weight 
in carbonic-acid gas, which is the gas 
that imparts the snap and sparkle to 
soda water. The residue of this cal- 
cining process is magnesia which is of 
great importance as a material for 
making refractory brick, furnace lin- 
ings and a host of other things. 
Yet,although 


Entrance to California Magnesite Mine Which 
Could Supply the 
can Demand 


Panama Canal, pro- 
viding cheap water 
transportation, to 
enormously increase its activity and 
supply the entire American demand. 
In 1910, the American production of 
magnesite was less than 12,000 tons, 
valued at $74,000, whereas the im- 
ports of magnesia and magnesite rep- 
resented more than 300,000 tons of 
magnesite, valued 


Entire Ameri- 


this country has 
very extensive de- 
posits of fine mag- 
nesite, in the East 
neither soda nor 
brick is made from 
American magne- 
site. Most of the 
magnesia used 
there is imported 
from Greece, Hun- 
gary, and even 
South Africa, and 
the soda-water gas 
is derived from 
other sources, such 
as limestone, which 
carries much less of 


Furnace in Which is Begun the Process of 
Transforming Magnesite into 
Commercial Product 


at $1,475,000, 

As found in Cali- 
fornia, magnesite is 
a beautiful, fine- 
grained rock, with 
a conchoidal frac- 
ture that looks like 
a break in china. It 
will take a fine pol- 
ish and be- 
comes an opaque 
white. 

An interesting 
description is given 
by Frank L. Hess, 
' of the United 
States Geological 
Survey, in a report 


63 


| 

| | | 

| | 

~ | + i] 

| 

= } 

| | 

| — | 


664 POPULAR MECHANICS 


Typical Outcropping of Magnesite in California Portion of the Vein of Magnesite Which Appears on the 


here Deposits of the Mineral are Found 


on the magnesite 
deposits of Califor- 
nia, of the method 
of extracting the 
carbonic-acid gas 
from magnesite, as 
employed near 
Oakland, Cal. 

The magnesite is 
fed into a kiln with 
about one-tenth its 
weight of coke, and 
the gas from the 
combustion of the 
coke, together with that driven off 
from the magnesite, is pumped into 
scrubbers, of which there are three, 
hlled with broken limestone to coun- 
tereet any sulphuric acid, and washed 
with sea water. The gas then passes 
to an absorption tower where it comes 
into contact with a sprayed solution of 
potassium carbonate, by which it is 
absorbed. The “loaded solution” is 
pumped into boilers where it is raised 
to a temperature just below the boil- 
ing point of water. The solution gives 
up its gas and is pumped back to the 
absorption tower for another load, 
while the gas is pumped through 
cleansing tanks and cooling pipes to a 
gasometer, It is then liquefied by a 
three-step compressor and run _ into 
steel cylinders, holding 25 to 60 Ib. 
each, for shipment. In this process the 
weight of gas obtained is about 50 per 


Piece of California Magnesite Showing How It 
Breaks Up into Fragments Resembling 
a Conch Shell 


Surface near the Town of Sanger, California 


cent of the weight 
of the magnesite 
used. The gas is 
shipped throughout 
the Pacific and 
southwestern 
states. It is used 
in refrigeration and 
in making soda wa- 
ter and other car- 
bonated beverages. 
The magnesia left 
as a residue is 
shipped to paper 
mills in Oregon, where it is used, after 
being changed to a sulphite, in the di- 
gestion and whitening of wood pulp 
for paper. 

This calcined magnesite, after the 
gas has been driven off, is simply 
magnesia and has a multitude of im- 
portant uses other than in pulp mills. 
Made into brick and shapes for fur- 
nace lining, it will withstand a terrific 
temperature—about 3,470 deg. Fahr.— 
so that it is much employed for lining 
electric furnaces, also in cement kilns 
and fire boxes for burning crude oil 
where intense and long-continued 
heating must be endured, and in fur- 
naces used for copper smelting and the 
manufacture of basic slag. Crucibles 
made from pure magnesia closely re- 
semble fine biscuit ware. It is em- 
ployed also in making an exceedingly 
strong cement. For flooring, wains- 
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coting, etc., this cement is mixed with 
sawdust or sand, and coloring matter 
to give the desired tint. The surface 
is commonly waxed and polished like 
a wooden floor. The material has also 
been used for wall plaster, which 
withstands severe abuse without 
breaking. The quantity used for 
making artificial stone is increasing 
rapidly. Another of its uses is for 
making epsom salts. Magnesia is also 
in wide use in the manufacture of 
wood pulp into paper. It is for this 
‘ purpose, as stated, that most of the 
California magnesite is mined, and 
since the Californians are apparently 


FOG TRAIL OF WARSHIPS IN 
FLEET FORMATION 


When warships are steaming in fleet 
formation through fog, it becomes 
necessary to provide some marking by 
means of which the vessels may main- 
tain their places in line and at the de- 


not extensive soda-water consumers, 
presumably preferring other sparkling 
liquids, most of the gas incident to the 
calcining of the magnesite is distrib- 
uted into the atmosphere. The native 
supply of magnesite ore in California 
would appear to be ample to meet all 
future needs. It constitutes extensive 
veins in what are known as serpentine 
rocks, of which, according to the 
United States Geological Survey, 
there are over 1,000 square miles. The 
boldness of the magnesite outcrops 
and the snowy whiteness of the veins 
form a strong contrast with the sur- 
rounding dull-colored serpentines. 


sired distance from each other. The 
usual method adopted by British fleets 
when caught in a fog is the trailing of 
a buoy in the manner shown. This 
buoy makes a flapping noise, which is 
easily heard by the lookout on the 
ship following, as well as leaving a 
wake discernible to the eye. 


— 


The Buoy Wake, by Means of Which the Ships of a British Fleet Keep Their Positions When 
Steaming through a Fog 
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PHOTOGRAPHIC GUN FOR 
AERIAL WORK 


Several years ago a German profes- 
sor invented a camera mounting which 
he called a “photogrammetric gun,” for 
the purpose of making oriented pho- 
tographs of a landscape from which 


Aiming the “ Photogrammetric Gun” 


horizontal distances could be obtained 
with sufficient accuracy for military 
purposes. Now this type of mounting 
is being used with success in Germany 
for making photographs from balloons 
and aeroplanes, 

‘The apparatus-consists of a camera 
attached at an angle of about 45 deg. 
to a gunstock. This gunstock is 
equipped with a sensitive spherical 
level, which is seen by reflection in a 
mirror when the gun is held in posi- 
tion for taking the photograph. The 
photographer releases the camera 
shutter by means of a mechanism at- 
tached to the gunstock at the moment 
when the air bubble of the level is ex- 
actly circumscribed by a small circle 
marked on the face of the level. 
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MATCHES PLAY PART IN 
SEWAGE DISPOSAL 


One of the most unique uses fo1 
burnt matches has been developed in 
the collecting of grease in the large 
sewage disposal station of \ashing- 
ton, D. C. The crude sewage first 
passes into a skimming tank which has 
an inlet near the top and an outlet near 
the bottom. It is in this tank, accord- 
ing to the Engineering Record, that the 
matches play their part. Great num- 
bers of them collect upon the surface of 
the sewage and are kept rolling around 
by the swirl of the liquid as it enters 
the chamber. In rolling over and over, 
the matches pick up the floating grease, 
which builds up on the slender wooden 
sticks in the same way that snow- 
balls increase when rolled downhill. 
The process is allowed to continue un- 
til the matches have become grease 
balls, and these balls are then removed 
by a scoop and burned in a small incin- 
erator. 

The superintendent of the sewers 
has found that the removal of the 
reduces the 


coated matches greatly 
amount of grease in the sewage dis- 
charged into the Potomac River. 


140,000-VOLT TRANSFORMERS 

The various electrical companies 
have been called upon from time to 
time to manufacture transformers that 
are capable of withstanding enormous 
electrical stresses, and it was thought 
that the limit for commercial purposes 
had been reached when the General 
Electric Company, about two years 
ago, built seven transformers that 
were designed for a voltage of 138,500. 
This voltage is no longer the limit, 
and the same company is now build- 
ing 12 transformers for a Michigan 
power company to operate on its 140,- 
000-volt transmission system. These 
transformers each occupy a floor space 
of about 11 by 5 ft., and are approxi- 
mately 19 ft. m height, from the floor 
to the top of the high-tension term1- 
nals. Each transformer will contain 
about 4,000 gal. of oil. 


il | 


FOOTBALL DUMMY USED IN 
, BASEBALL PRACTICE 


In the accompanying illustrations 
are shown a new use for a football 
tackling dummy in baseball practice, 
and an early-season practice in sliding. 
The use of the football dummy as a 
dummy batter is the idea of a coach 
at the New York University. It oc- 
curred to him that indoor practice of 
pitchers would be greatly improved if 
they had something to throw at. 
Therefore, the football dummy was 
strung up as an imaginary batter, so 
that the pitchers could begin indoor 
practice with a 
“batter up.” 

Sliding to bases 
was also a feature 
of the early-sea- 
son practice. One 
of the illustrations 
shows the “hook 
slide.’ which, if 
properly executed, 
makes it difficult 
for the baseman 
to tag the runner. 
The other slide is 
known the 
baseball world as 
“the fade away,” 
because the play- 
er drops as far y.ingthe Football Tackling 
away from the Dummy as aDummy Bat- 

. ter in Baseball Practice 
Indoors 
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The Type of Slide Spoken of as 


the “Fade Away 


bag as possible 
and reaches for it 
with his foot. 
Early spring 
practice indicated 
that sliding to 
bases would be 
given much more 
attention in train- 
ing this year than 
ever before as one 
of the fine points 
of the national 
game. Much time 
has always been 
civen to the de- 
velopment of this 


Every Day during the Early Spring the New, York 
in the “ Hook Slide’ 


Players were Given Practice 
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«feature in the major leagues, but in 
some of the minor leagues and in col- 
lege baseball circles, it has been more 
or less neglected. 


TIRE-ADVERTISING. MOTOR 
TRUCK 


Motor trucks with bodies shaped 
and painted in imitation of certain ar- 


This Motor Truck Delivers Tires and Does Other 
Trucking, also Serving asan Effective Advertising Car 


ticles of manufacture are often driven 
through the business districts of 
American cities simply as an effective 
method of advertising. The truck 
shown in the illustration, however, not 
only advertises a certain make of au- 
tomobile tire, but serves as a deliv- 
ery truck as well, proving just as con- 
venient for this use as a truck having 
an ordinary type of body. It is used 
in London by an English tire concern. 


SOUP BOWLS ARMED TO DO 
INJURY TO THUMBS 


Soup bowls so armed with barbs as 
to preclude any possibility of the 
waiter inadvertently submerging his 
thumb in the soup without injury to 
the offending member while serving a 
guest, have been designed by a Chicago 
inventor, Around the inside of the 
bowl, at the brim, is a continuous row 
of jagged points, so close together and 
so sharp that the thumb coming in con- 
tact with them is in danger of being 
lacerated. 


COMBINED WRECKING CRANE AND STEAM SHOVEL 


100-ton self-propelled railroad- 
construction machine, which can. be 


The Combination Wrecking Crane 
and Steam Shovel when Used as 
a Crane 


used either as a wrecking 
crane or a steam shovel, 
has been built for the 
Mexican Railways by an 
American concern, The 
steam-shovel attachment 
is principally designed for 


a railway running through mountain- 
ous country, where large cave-ins and 
landslides are frequent. Ow- 
ing to the wide radius of the 
shovel, it will dig straight 
ahead and deposit in a car 
in the rear. The 
change from 
wrecking crane 
to steam 
shovel, and 
vice versa, can 


The Same Machine with Steam-Shovel Boom Substituted for the 
Crane Boom. This Attachment is Designed to Cope with Land 
slides and Cave-Ins 
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be quickly made in a railway shop WOMAN'S PORTRAIT IN A 
where handling equipment is availa- GLACIER 


ble. The boom is fastened to the ro- 
tating base and side housings by a 
shaft which is held in place by cotters. 
One boom is disconnected and the 
other substituted by simply taking out =—_ — 
the shaft. 


A striking nature-portrait of a 
woman, formed by Deming Glacier, 
Mount Baker, Wash., was visualized in 


GERMAN AVIATORS FORM 
MUTUAL AID SOCIETY 


German aviators have decided to 
form a mutual insurance and aid so- 
ciety to render assistance to them- 
selves in case of accident or to their 
families in case of death. Insurance 
companies either refuse aviators as 
risks or maintain prohibitive rates. 
Their intention is to apply to the pub- 
lic and the government for the initial 
fund, which would then be maintained 
by a certain percentage of prize moneys 
won by members, and by regular con- 
tributions, according to the amount of 
insurance carried by each indiidual. 


Copyrighted by H. Engberg 


“The Woman of the Snows,” Formed by Deming 
sh ait Glacier, Mount Baker, Washington | 


GThe Civic Center Committee of the photograph here reproduced, The 
serkeley, Cal., is to provide that city snow-covered top of the mountain re- 
with an official who will devote all his sembles a white picture hat, beneath { 
time and energy to the task of creat- which the glacier forms the face and 
ing civic enthusiasm. He will receive bust of a woman. The nose, mouth 
the title of “social engineer.” and chin are exceptionally pronounced, 


CHLOROFORMING PLANTS TO FORCE THEIR GROWTH 


It is well known that 
plants which live for longer 
periods than a year must 
have certain intervals of 
rest, to allow energy to be 
stored up for future activity. 
Reasoning that the more 
complete the time of rest, 
the better should be the de- 
velopment and the quicker 
the rate of growth when the 
plant awakes, Dr. Johann- 
sen, of Copenhagen, intensi- 
fies the resting period by ad- 


ministering chloroform, 
hl ili 
The Johannsen method of 


The Same Shoots in Full Bloom 
abcut 10 Days Later 
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plant development is decidedly simple. 
Plants such as lilacs, azaleas, and lilies 
of the valley, are placed in an airtight 
box, a small vessel attached to the un- 
der side of the lid of the box is filled 
with chloroform, and the plants are left 
undisturbed for a period of 48 hours. 
Being heavier than air, the chloroform 
vapors descend to the bottom of the 
box and surround the plants. At the 
end of the 48-hour period the plants 
are removed and allowed to grow in 
the ordinary manner, nothing more in 
the way of forcing being required. 

It is said that the plants so treated 
develop in a most remarkable manner, 
lilies of the valley coming to maturity 
in about eight or ten days and lilacs 
being in full bloom within two weeks. 


MEAL COOKED AND SERVED 
ON DECK OF SUBMARINE 


The deck of a submarine seems an 
unusual place to cook and serve a 
meal, yet this is a familiar sight on the 
French submarines. A luncheon scene 
in Toulon Harbor, between dips, is 
shown in the accompanying illustra- 
tion, The cook is preparing dishes at 
the stove, temporarily placed on the 
deck and the crew are busy eating. 
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WIRE-GAUZE BANDAGES FOR 
FRACTURES 


The plaster-of-Paris bandage almost 
exclusively used in case of fracture of 
the bone, to make the injured member 
immovable, has been replaced in a 
Brussels hospital by a_ wire-gauze 
bandage, the invention of a young 
member of the hospital staff. The 
claim of superiority for this type of 
bandage, which is said to have given 
excellent satisfaction in a number of 
cases, is that, although perfectly im- 
mobilizing the fracture, it is more elas- 
tic and does not interfere with the cir- 
culation of the blood to as great an ex- 
tent as the plaster-of-Paris bandage. It 
is also much lighter, which makes it 
more easily borne by the patient, and 
can easily be removed and replaced 
again should the case require. 

The gauze found most serviceable is 
of galvanized steel wire having a mesh 
of 0.0098 in, It is covered on both sides 
with a coat of celluloid, dissolved for 
the purpose, or collodion. In applying 
the bandage, a piece of gauze is cut to 
the size and shape required to fit neatly 
around the fractured member, and is 
then covered on both sides with several 
coats of the dissolved celluloid. The 


A Familiar Scene in Toulon Harbor, France's Great Naval Base. 


A Luncheon being Cooked and Served 


between Dips, on the Deck of a Submarine 


| \ 
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inventor advises that chamois skin, or 
a fabric such as muslin, be laid on the 
outer side of the bandage before the 
last coat of celluloid is applied, so as to 
give it additional elasticity. The inside 
may also be provided with a layer of 
muslin, should a still more elastic band- 
age be desired. After the application 
of the celluloid, the gauze is laced 
around the fractured member or held 
in position by the application of an or- 
dinary bandage. 

The preparation of the bandage 
should not be undertaken near an open 
flame, as celluloid is very inflammable. 


A HYDRO-MOTORCYCLE 


A motorcycle boat or hydro-motor- 


cycle, which can be used on land as 
well as on the water, has been invented 
by a Californian The boat part of the 
machine, with the three-bladed screw 
propeller which drives it through the 
water, may be attached to any type of 
motorcycle by means of the special 
framework, drive transmissions, and 
other attachments, provided. The ma- 
chine makes a speed of 20 miles an hour 
on land and 15 miles on the water, and 
but little time is required to make the 
change from land to water craft. 

The hydro-motorcycle comprises 
two canoe-shaped metal floats, 14 ft. 
long by about 16 in, wide, each con- 
taining three airtight compartments, 
fastened by means of four hinges to a 
light frame of steel tubing. The front 
end of this frame is attached to the 
motorcycle frame just back of the han- 
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Framework of Hydro-Motorcycle Showing Manner 
in which Floats and Propeller are Attached 
dlebars, without interfering with the 
steering, while the rear of the frame is 
fastened to the axle of the rear wheel 
by means of an ordinary tandem nut. 

When the hydro-motorcycle is to be 
converted from a land vehicle to a 
water craft, the floats, which are car- 
ried bottom side up for road work, are 
dropped down on their hinges, and are 
solidly clamped in operative position 


by means of two steel tubes. The 
screw propeller, having three 12-in. 


blades, and attached to a 3-ft. shaft, is 
dropped from its inoperative position 
behind the seat. The propeller is 
driven direct from the engine, and 
steering is effected by means of two 
small rudders, one at the back of each 
float. The rudders are connected to 
the handlebars by flexible wire cords. 
The complete machine weighs 425 Ib., 
the hydro attachments weighing 225 
Ib. The weight of the floats is car- 
ried by two small rubber-tired wheels 
at the back of the frame when the 
machine is running on land, 


| 


The Hydro-Motorcycle When Used as a Vehicle for 
Land Travel Has a Speed of 20 Miles an Hour 


By Adjusting Floats, the Hydro-Motorcycle Becomes 
a Water Craft with a Speed of 15 Miles an Hour 
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A SLEEP-MAKING MACHINE 


The accompanying illustration shows 
a sleep-making machine invented by an 
aged English woman and recently ex- 
hibited in Lon- 
don. The ap- 
paratus, which is 
claimed to pro- 
vide a cure for 
insomnia, deliv- 
ers a flow of wa- 
ter or medicated 
fluid across the 
forehead of the 
patient at a grad- 
uated speed 
and in fixed 
quantity, and 
it is this flow 
that lulls the 


Courtesy Illustrations Bureau 


Demonstrating the Manner of Using the Sleep-Making 
achine 


patient to sleep. A pad is attached 
to the forehead, and the liquid enters 
through a tube at one end and escapes 
at the other. 

The inventor of the apparatus con- 
ceived the idea while watching African 
mothers soothe infants to sleep by 
letting water flow through reeds upon 
their brows. 


THE FORCE WITH WHICH 
BALLS ARE STRUCK 


Some idea of the force of the col- 
lision between the bat and the ball 
when the latter is pitched, say, for in- 
stance, by Mr. Edward Walsh, of the 
Chicago White Sox, and struck by Mr. 
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Tyrus Cobb, of the Detroit Tigers, 
may be gained from experiments made 
by Prof. Bertram Hopkinson ip Eng- 
land. He has not, of course, made 
tests with an American ball and bat, 
but his test with billiard balls will give 
some idea. 

It is obvious that when two bodies 
come into collision great pressures 
must be developed. The time during 
which a baseball remains in contact 
with a bat is extremely small, but it is 
sufficient to endow the former with 
considerable velocity. It is not easy 
to make an accurate estimate as to the 
absolute values of the pressures de- 
veloped, but it has been accomplished 
by Prof. Hopkinson in the question of 
billiard balls. It appears that when a 
billiard ball, after a fairly hard stroke, 
collides directly with another, the aver- 
age pressure developed on the area of 
contact is no less than 27 tons per 
square inch, while the maximum is 
about 50 tons. With hollow steel balls 
of the same weight as the billiard balls, 
the average pressure on the area of 
contact would reach 280 tons per 
square inch. The extraordinary re- 
sistance of balls to the pressure de- 
veloped by collision, Professor Hop- 
kinson stated, was in part due to the 
extremely short duration of the pres- 
sure, and, for the rest, arose from the 
lateral pressure exerted by the metal 
or other material surrounding the point 
of contact. 


CANADA’S PROPOSED NAVAL 
HARBOR 


The great naval and commercial har- 
bor proposed for St. John, New Bruns- 
wick, has been sanctioned by the Cana- 
dian government, and work has already 
begun, the contract having been 
awarded to one of the big Canadian 
contracting firms which build public 
works. The mouth of the harbor will 
face Courtenay Bay, which, together 
with the Bay of Fundy, lies to the 
south of Nova Scotia. The specifica- 
tions provide for a breakwater of 4,600 
ft., the construction of 9,900 lineal feet 
of quay walls; the reclamation of large 
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CANADA CONSTRUCTS BASE FOR DREADNOUGHTS 


AY 
8. 


BAY OF FUNDY 


BREAK WATER 


Courtesy The Sphere, London 


The Great Naval Basin and Commercial Harbor Canada is Preparing to Construct at St. John, as It will 
Appear when the Proposed Work is Completed 
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tracts of land; a dreadnought drydock, 
1,000 ft. in length, built to the latest 
British Admiralty specifications; a se- 
ries of docking slips for commercial 
vessels, and a shipbuilding yard equal 
in size to the largest British yard. 


AN ELECTRIC INFORMATION 
BUREAU 


\Vhat might be termed an informa- 
tion bureau, operated by electricity, 
has been devised by.a Los Angeles 
electrical engineer, and negotiations 


By Pressing the Properly Labeled Button, Any 
Desired Information can be Obtained 


are under way to place about a hun- 
dred of the machines on the busiest 
corners of that city for the conven- 
ience of the public. 

The device is a little larger than a 
mail box and is built of metal with a 
glass plate in front. Behind this pane, 
which is illuminated at night, is a 20 
by 20-in, space occupied by a printed 
page that contains a mass of informa- 
tion, of value to the business man, and 
especially to the stranger in town. 

There is a row of electric push but- 
tons at the bottom of the case, each 
corresponding with a certain line of 
business indicated by a label above it. 


If a stranger in the city should wish 
information about the wholesale hard- 
ware firms, for instance, he presses the 
button with that label above it, and a 
page containing a list of such firms 
appears behind the pane. From this 
he can find out not only the addresses 
of the firms, but also their telephone 
numbers and the nearest way to reach 
the business houses from that ‘corner, 
as a street-car directory forms part of 
the automatic information bureau. 
The pages are printed on a broad 
roll of paper that revolves over spools 
above and below the glass, and stops 
at the section indicated by the push 
button. The directories will be com- 
plete, no charge will be made for in- 
serting’ a business address, and the 
use of the device will be free to the 
public. Display advertising will be 
printed around the columns of infor- 
mation, and the revenue from this 
source is expected to cover the ex- 
pense of installation and upkeep. 


WAITERS TO BE REPLACED 
BY ELECTRICAL DEVICES 


A new hotel in Paris is going to try 
the experiment of having all the serv- 
ice performed by electrical devices, 
which will almost replace the servants. 
The dining room is fitted with an in- 
genious electric table to which every- 
thing is sent up from below, the 
dishes running around the table and 
stopping before each person, then dis- 
appearing again when no_ longer 
wanted. <A periscope such as is used 
on a submarine makes the table vis- 
ible from the kitchen underneath, and 
orders are given by a loud-speaking 
telephone without leaving the table. 
Both telephone and periscope are con- 
cealed in the chandelier. The rew 
hotel is to contain many special de- 
vices of this kind. 


€The hobble or tube skirt is held re- 
sponsible for the unusually hard times 
in the silk trade in France, the manu- 
facturers of the material known as 
tulle being particularly severe suffer- 
ers from the general depression. 
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Placing Plates, from Which Money has been Printed, in the Melting Pot at the Washington Navy Yard 


MONEY PLATES AND DIES SENT TO MELTING POT 


Thousands of steel plates, dies, and 
rolls, from which millions of dollars 
in money and stamps have been made, 
have just been converted into 40,000 
Ib. of gun metal at the government's 
melting pot at the navy yard, Wash- 
ington, D. C. Though the articles 
named, worn and useless as they were, 
had no value except for the metal that 
was in them, it would have been an 
irreparable from the govern- 
ments viewpoint, had they been 
lost before mutilation. Counterfeiters 
with these -official government en- 
gravings could have defied detection, 
inasmuch as their notes, if made from 
these plates and dies, could have been 
detected only by the paper on which 
they were printed, 

Each year at the Bureau of Engrav- 


loss, 


ing and Printing large numbers of the © 


plates, rolls and dies which are used 
in making currency become so worn 
as to be unfit for further use. A com- 


mittee of three is appointed by the 
Secretary of the Treasury to examine 
all pieces in the bureau and to mark 
such pieces as are worn out. The 
committee also supervises the destruc- 
tion of them. 

The condemned plates are mutilated 
by having an emery wheel passed 
over them. This makes them abso- 
lutely useless for further work. They 
are then placed in boxes and a mem- 
orandum of the cortents of each box 
is made by the committee. The boxes 
are next loaded on vans under the di- 
rection of the committee and are taken 
to the navy yard. 

The boxes are opened and the con- 
tents of each compared with the re- 
spective memoranda. The contents, 
as soon as checked, are thrown into 
the crucible. 

A quantity of oyster and clam shells 
are added to refine the metal. Next a 
composition, the nature of which is 
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known only by the navy-yard experts, 
is added to make the gun metal used 
by this government. The committee 
remains in charge until the melting 
process is completed. 


THE CLOSE INTER-RELATION 
OF CHEMICAL INDUSTRIES 


In view of the specialization that 
characterizes the majority of modern 
industries it might seem strange, at 
first glance, according to the French 
scientific magazine Cosmos, that the 
chemical industries do not so special- 
ize, but that, on the other hand, their 
products are invariably spoken of in 
the plural, and that nearly all manu- 
facture several products. A _ little 


DYE STUFFS & MEDICINES 


INDIGO NITROGLYCERINE 


NITRATE OF 
POTASSIUM 


FERTILIZER CALCIUM 


PEROXIDE OF 


OXIDE OF BARIUM 
BARIUM 


thought, however, will clearly account 
for this lack of specialization, for if one 
studies the production of several chem- 
icals, there will be found to exist a 
close and intimate relation between 
their different methods of preparation. 

It is, in the very nature of things, a 
manifest impossibility to entirely sep- 
arate the industrial preparations of 
ach chemical compound. In so-called 
organic chemistry there are at least 
150,000 different chemical products 
known, the greater number of which, 
however, are never used outside the 
research laboratories. Still, it is no 
exaggeration to estimate at several 
thousands those that are industrially 


NITRATE OF 


The Many Different Products Derived from Nitric Acid 


manufactured, either for use as dye 
stuffs, perfumes, etc., or for the prep- 
aration of certain substances from 
which other industrially needed prod- 
ucts are derived. Therefore, it is evi- 
dently impracticable for the manufac- 
turing chemist to specialize on a single 
product. 

It is relatively easy, from‘a technical 
point of view, for the manufacturer of, 
say, a certain salt of a certain metal, 
to also produce other compounds of 
the same base, and the same prepara- 
tory process may serve for the ulti- 
mate production of various com- 
pounds. Further, in order to obtain a 
certain product it often becomes neces- 
sary to first manufacture another in- 
dispensable substance, and this, of 


PICRIC ACID 


URY 


ERC 
FULMINATE 
S:\LER NITRATE 


NITRATE OF 


SILVER PLATING 
REAGENT 


course, compels the manufacturing 
chemist to prepare, side by side, vari- 
ous products, all of which must find a 
use, for the sake of economy. 

How closely related the manufac- 
tures of the most varying products 
really are is well illustrated in the case 
of nitric acid. 


C According to present plans, a model 
capital is to be built for India at Delhi, 
European experts having been ap- 
pointed on a commission which will 
visit the Orient and lay out the streets 
and buildings on the plot of 125 square 
miles it is proposed to give over to the 
new city. 
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THE UNDERSLUNG TYPE OF 
MONOPLANE BODY 


A type of aeroplane to which cer- 
tain french engineers are giving con- 
siderable attention is shown in a char- 
acteristic example in the illustration 
herewith. 

The essential feature of this school 
of construction is the auto- 
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ance are not easy to locate symmet- 
rically around the longitudinal axis. 

By the use of streamline forms in 
the bodies, as is favored by the best 
engineers, however, certain of these 
objections can be greatly minimized. 
This is evidenced by the fact that sev- 
eral machines of this general type 
have proved good fliers. 


mobile-like character of 
the body, which carries the 
motor in front, under a 
bonnet or hood, while the 


wings are overhead. The 
machine thus becomes 
practically an automobile 
with wings extending 
canopy-like above it. 

The objections usually 
urged against this arrange- 
ment is that the location of 


the weight causes unde- 
sirable pendulum  oscilla- 
tions, both laterally and 


longitudinally, in addition 


to which the various cen- 
ters of thrust and resist- 


A Characteristic Example of the Underslung Type of 


onoplane Construction 


SHALLOW-DRAFT BOATS OF GREAT CAPACITY 


Steel towboats of great carrying ca- 
pacity, but so designed that they draw 
but a foot or more of water and are 
thus enabled to be floated on the shal- 
lowest of rivers, are to be given a se- 
vere test by the United States govern- 
ment in the construction work incident 
to the building of a big dam below 
Cincinnati. Three boats have been 
constructed and these are of such novel 
design and have so many excellent 


One of the Steel Towboats of Shallow Draft, Show- 
ing the Flat Bottom and Full Prow 


points that rivermen believe they will 
greatly improve present methods of 
inland water traffic. These boats were 
constructed in Toledo from designs 
furnished by United States engineers. 
They were shipped in sections from 
the yards where they were built and 
were launched, after being assembled, 
at Cincinnati. 

The principal dimensions are; 137% 
ft. over all, 30 ft. beam, and a depth 


Stern View of Steel Towboat, Showing Arrangement of 
Triple Rudders and Method of Hanging Paddle Wheels 
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amidships of 4 ft. 3 in. The displace- 
ment is 214 tons, but the draft is only 
28 in, maximum. When they slid from 
the blocks, without the engines, they 
drew but 1 ft. of water. With the en- 
gines installed they will draw 18 in. 

The equipment will include boilers 
and lever engines, electric lighting, 
modern plumbing, steam-heated cab- 
ins, and four steam capstans for each 
boat. The boats watertight 
transverse bulkheads and longitudinal 
trusses for extra strength. A feature 
which interests the engineers is that 
they have the steel framing plated with 
the new ingot iron which is claimed 
to be practically non-corrosive. 


TIDE POWER TO BE TRIED ON 
EXTENSIVE SCALE 


After many years of experiment and 
vain attempts to interest capital in his 
method of utilizing the flow and ebb 
of the tide for generating electric 
power, a Prussian inventor is at last 
to have his idea developed on a scale 
sufficiently extensive to determine the 
merits of such a source of power. <Ac- 
cording to present plans the electricity 
will be distributed over a large part of 
the Prussian provinces of Schleswig 
and Holstein. 

The plant, construction of which has 
already begun, embodies a series of 
dams extending from Nordstrand Is- 
land, in the North Sea, to Husum, on 
the west coast of Schleswig. The area 
confined by these dams will be divided 
by still another dam or wall into two 
enormous reservoirs, in one of which 
the water will be at high-tide level, 


and in the other at low-tide level. 
These reservoirs cover an area of 
about 2,500 and 3,750 acres, respec- 
tively. A flow of water will be at all 


times maintained between the sea and 
one or the other of the dams. It is by 
this flow of water that the turbines 
will be driven. 

At high tide the level of the sea will 
be higher than that in the low-water 
reservoir, this difference in height 
varying between 2 and 10 ft., which is 
calculated to produce in the neighbor- 
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hood of 5,000 hp. The equalization of 
the difference in level between the sea 
and low-water basin will take a period 
of about eight hours. While the tide 
is receding, the gates between the 
high-level reservoir and the sea will be 
opened, and the flow of water from 
this reservoir back into the sea will 
drive the turbines for six:hours. In 
the meantime the gates between the 
low-water reservoir and the sea will 
have remained open so that at low 
ebb, when the gates are again closed, 
its water will again be at ebb level. 
Similarly, the high-water reservoir will 
be refilled during the rising of the tide. 
A special arrangement of gates will 
regulate the flow to the turbines in 
such a manner that they will always 
be driven in the same direction. The 
flow between the sea and the reser- 
voirs takes place under the central 
dam, where the gates and the turbines 
are located. 


HIGHEST GARAGE IN EUROPE 

The building here shown is claimed 
to be the highest garage in Europe. It 
Pass, in the Alps, 


is on the Simplon 


A Garage 6,590 Feet above the Sea Level 


and the ground on which it stands is 
6,590 ft. above sea level. Beside it is 
an old pump and watering trough for 
horses. 


CThe women’s palace at Bangkok, 
Siam, has a regularly organized and 
uniformed police force of women, 
whose duty it is to guard the wives of 
the royal family and the court ladies. 


| 
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“MAINE” HULK SUNK WITH MILITARY HONORS 


— 


Start of the “Maine” on Its Last Voyage, the Hulk having been Towed Out of the Cofferdam 
F by Three Powerful Tugs 


— 


Photos Copyright by Pictorial News Co. 
Photograph Made Just after the Sea Cocks and Inlets in the Hulk were Opened and the “Maine” 
Commenced to Sink to Its Final Resting Place 

The final sinking of the hulk of the historic ‘‘Maine’’ was accomplished March 16, in the Atlantic 
Ocean, just off the Island of Cuba, with impressive military honors. With the guns of warships of the 
United States and Cuba thundering a martial requiem, the hulk, almost hidden by garlands of roses and 
palm leaves, and with an immense battle flag flying from an improvised mast, was towed from Havana 
Harbor and sunk. The unusual ceremony was witnessed by a crowd of Americans and Cubans 
who were aboard numerous vessels that followed the ‘‘ Maine*’ and escorting ships from the harbor. 
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A NEW ERA IN MOTION PICTURES 


By ROBERT GRAU 


ILL the wonders of the silent 
drama ever cease? Evidently 
the gentlemen who are now amassing 
great fortunes in the film industry are 
not inclined to wait for the-day when 
public interest shall show decline, for 
we are now to hail the advent of the 
“speaking picture,” a veritable con- 
quest of the arts of music and the 
drama through the synchronization of 
the two great devices of simulation, the 
cinematograph and the phonograph. 
We already know that singers and 
players all over the world have bowed 
to the encroachment on their realm of 
these inventions, by which their voices 
and artistry have been permanently 
recorded. Not only have the grand- 


opera stars earned fabulous annual in- 


| 


The Savoy Theater, Once the Scene of Many Notable 
Productions, is Now a Gold Mine, Devoted to the 
Silent Drama 


comes as a result of their vocal rec- 
ords, but the great incomparable Sarah 
Pernhardt herself has established the 
precedent for her dramatic colleagues 
by accepting the offer of $30,000 from 
the “Film d’Art” Society of Paris, and 
now future generations as well as our 
own, may witness on the screen her 
superb portrayal of the Lady of the 
Camelias with all the artistic enhance- 
ment of her own Parisian company 
together with the paraphernalia used in 
the production of Sardou’s great play at 
the Sarah Bernhardt Theater in the 
French capital. 

Sarah has claimed that she is not 
prompted in this procedure by the 
monetary return, but says she is glad 
that such art as she may yet be pos- 
sessed of shall be immortalized for all 
times through the advent of the me- 
chanical portrayal—in fact, Sarah 
claims she is posing before the camera 
for the benefit of posterity, and Sarah 
is not alone. Gabrielle Réjane has 
been induced by the same film manu- 
facturers to reproduce on the screen 
the play “Madame Sans Géne.” 

The day when the theatrical and op- 
eratic managers can belittle the vogue 
of the cinematograph and the phono- 
graph is of the past. Today they look 
askance at each offer, and instead of 
regarding the artificial theater with 
contempt they are now seeking in every 
way they can to affiliate themselves 
with the gold-bearing industry of the 
silent drama. These gentlemen have 
seen the tremendous public response 
to the photo play to such an extent 
that although one-third of New York’s 
theaters have reverted to the camera 
man, those play houses still surviving 
the encroachment are gradually being 
made available to the newer industry. 

In New York, the Yorkville, Amer- 
ican, Circle, National Plaza, Lincoln 
Square and 7th Ave. theaters are all 
operated under the management of one 
man, Marcus Loew, who five years 
ago was unknown. Today he is a multi- 
millionaire and he has just opened, in 
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the heart of the shopping district, in 
Greeley Square a million-dollar photo 
playhouse where the average price of 
admission is 10 cents. But Mr. Loew is 
only one of a group of men who have 
vested interests of enormous propor- 
tions in this amazing industry. 

The beautiful Savoy Theater in the 
metropolis, which Charles Frohman 
utilized for his daintiest plays, is now 
a gold mine, devoted to the silent 
drama, and its owners are content to 
receive a large rental rather than tempt 
fate with the living drama. The mag- 
nificent New York Theater, with fixed 
charges amounting to $60,000 annu- 
ally, has at last had its problem solved 
by the moving picture, and here the 
amazing spectacle of the Kinemacolor 
Durbar pictures is on view in the main 
theater portion, and the superb audi- 
torium is crowded to the doors twice 
daily despite that the scale of admis- 
sion prices is the same that obtains in 
the highest-grade Broadway theaters. 

Imagine a public standing in line to 
pay $1.50 for each reserved seat, to see 
an exhibition of moving pictures. On 
the day this article was written a Cana- 
dian theatrical manager deposited 
$20,000 for the Canadian rights to the 
Bernhardt and Réjane pictures, and 
three days before, George H. Brennan, 
one of the few showmen who have sur- 
vived the competition, paid $10,000 for 
the New England rights to the Milano 
film company’s production of Homer's 
“Odyssey.” The reader may obtain 
some idea of the caliber of this film 
offering when it is stated that two 
years were required to evolve it, and 
$200,000 expended. 

Klaw and Erlanger, the greatest 
firm of producers in the amusement 
field, have been so much impressed 
with the vogue of the photo play that 
they now are opening the doors of all 
their play houses to the various ex- 
hibitions of special films, and this is 
also true of the Shubert firm, the senior 
member of which has just returned 
from Europe, having received the ex- 
clusive rights to the “Kinoplasticon,” 
the latest device to create a sensation 
abroad, and which is to be presented 


The New York Theater, with Fixed Charges Amount- 
ing to $60,000 Annually, has Solved the Problem ot 
Existence with Moving Pictures 

in a dozen American theaters simul- 

taneously this fall. 

The new invention comes from Ber- 
lin, and is said to be truly marvelous 
in that, by an invisible arrangement of 
mirrors, the pictures reflect the entire 
contour of the players, and the effect 
is absolutely that of the living being 
in the flesh. But the greatest achieve- 
ment of all is the synchronization of 
the cinematograph and the phono- 
graph as a result of which plays, grand 
operas, and spectacles will be presented 
with voice, sound, color and action 
concretely duplicated. 

What this means may well be left to 
the imagination, but Thomas Alva 
Edison knew whereof he spoke when 
he uttered the prophecy that the work- 
ingman would step up to the box office 
of the modern motion-picture theater, 
lay down his dime and hear Grand 
Opera sung by the Carusos, the Mary 
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Gardens, and the Tetrazzinis, precisely 
as at the Metropolitan Opera House. 

The greatness of this achievement is 
best illustrated by the fact that two 
American managers such as Charles 
Frohman and Henry W. Savage were 
in competition for the American rights. 

An inventor in Holland has arranged 
to reproduce the Passion Play as pre- 
sented at Oberammergau. In this in- 
stance the invention, through electrical 
aid, will make possible the presenta- 
tion of this wondrous and compelling 
spectacle all over the world. Whereas, 
up to now, to witness the Passion Play 
has entailed a pilgrimage to the Bava- 
rian city at an expenditure prohibitive 
to nine-tenths of mankind. 

Many have predicted that the famous 
Boston Theater, the oldest and larg- 
est theater in the East, would revert to 
the camera man, but this has not yet 
happened. 


The government of Sweden has as- 
sisted greatly in the development of 
the fisheries of the country by making 


i loans to the fishermen, at low rates of 
‘ interest, for the purchase of boats, 
2 motors and equipment that will im- 
prove their facilities. 
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GREAT STORES OF COAL MAY 
AVERT SHORTAGE 


Anxiety as to the probable effect of 
the coal strike in England and the 
prospect of a similar demonstration on 
the part of American miners has re- 
sulted in the storing of immense 
quantities of coal at various central 
points by the men whose business it is 
to deliver this commodity to the con- 
sumers. In England knowledge of 
the impending strike resulted in the 
creation of large depots or storage 
points both by the government, at the 
several large naval stations, and by 
private individuals, in trains of coal cars 
in railroad yards. Every day for sev- 
eral weeks previous to the actual be- 
ginning of the strike specially char- 
tered steamers were arriving at the 
various naval coaling stations in Eng- 
land with huge cargoes of coal from 
Wales. The coal for the ships at the 
Portsmouth yard is stored in several 
large floating depots or colliers, which 
are said to be the largest in the world. 
The station at Devonport has a stor- 
age capacity of 100,000 tons of coal. 
The storage of coal for consumption 
by the public was done mostly in the 
English railroad yards where long 


One of the Floating Coal Depots of the English Navy at the Portsmouth Navy Yard 
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strings of coal cars loaded with fuel 
were stored on little-used tracks as 
rapidly as the coal could be secured 
from the mines, 

In the United States large coal de- 
pots were established in Pennsylvania 
and coal was delivered to them in im- 


Mountains of Coal Stored in America by Dealers Who Fear a Strike Here May Bring on a Shortage 


mense quantities. It was stored in 
huge mountains by means of special 
machinery made for the purpose. 
Even with these immense piles, it was 
feared that there would be a shortage 
in case the strike threatened in this 
country should actually be declared. 


An English Naval Collier Which is Equipped with Special Machinery four Fast Couling 
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AQUATIC BALLOONS USED TO 
RAISE SUBMARINE 


The method adopted for the raising 


of the ill-fated British submarine “A 3” 


is clearly shown in the accompanying 
illustration, reproduced by courtesy of 
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MENACE OF HIGH WINDS TO 
TALL BUILDINGS 


The vital importance of providing 
for wind pressures in the construction 
of buildings throughout the country 
has been emphasized during the past 


The “ Aquatic-Balloon" Method Used in Raising the British Sub- 
marine which Sank in a Collision, Drowning Its Entire Crew 


the Illustrated London News. Four 
elevators or “aquatic balloons,” each of 
which has nine canvas cylinders, were 
attached to the hull by divers. The 
water in these cylinders was then 
driven out by-means of compressed air, 
thus giving the elevators buoyancy and 
causing them to lift the submerged 
craft. 


Among the patents which recently 
attracted attention was one for mak- 
ing sausages by a process of searing 
the meat used as filling and thus do- 
ing away with the casing. 


winter because of the many 
severe storms that have 
visited all sections accom- 
panied by gales that some- 
times reachéd a velocity of 
more than 100 miles an 
hour. In the larger cities, 
where tall buildings are 
numerous, engineers were 
impressed with the fact 
that flimsy structures are 
most dangerous and espe- 
cially that the construction 
of frail advertising devices 
on the roofs of buildings 
are more or less of a men- 
ace to life and property. 
An observation of the ef- 
fects of the high wind in 
New York during the lat- 
ter part of February em- 
phasized these facts. The 
Engineering Record says: 

“It has been so many 
years since the city had a 
real demonstration of what 
a powerful thing a heavy 
wind can be that the tops 
of many of the buildings 
along a part of Broadway 
have been decked out with 
enormous electric signs and 
other advertising milli- 
nery. For a period of five minutes these 
lofty flat surfaces were subjected to 
a wind blowing at the rate of 96 miles 
an hour, and for one minute of this 
time the officially recorded velocity 
was 110 miles an hour, 27 miles higher 
than anything previously recorded in 
the city. After that it ranged from 40 to 
71 miles an hour for nearly six hours. 

“The results of the gale were for- 
tunately not so severe as they might 
have been, but they indicate that there 
is danger from large elevated signs, un- 
less they are firmly secured. Further- 
more, the gale proved the design of 
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buildings to resist heavy wind pres- 
sures is an important matter. While 
the lofty offe buildings of the city es- 
caped without injury, some small struc- 
tures were not so fortunate: a 75 by 
200-ft. storehouse was blown down and 
a new house shoved off its foundations 
in one section of the city, and many 
roofs were blown off. 

“One of the most spectacular acci- 
dents was the blowing over of a very 
high brick wall of a theater under con- 
struction in Paterson, N. J., which fell 
down on a neighboring stable, smash- 
ing it to pieces. All things considered, 
it is evident that any relaxation of reg- 
ulations respecting wind pressures 
would be a very ill-advised procedure.” 


MAKING NEW BASES FOR OLD 
TELEPHONE POLES 


A new method of reinforcing tele- 
phone, telegraph and _ electric-service 
poles that have decayed at the ground 
line consists of sawing off the poles 
near the ground line, removing the 
old stump, and building a new one in 
a steel tube, all of which may be ac- 


complished without disturbing the 
wires or interrupting the service. 
The tubes are seamless, made of 


to 4-in, steel, and are furnished 
in several sizes. The pole to be rein- 
forced is supported by a jack of spe- 
cial construction while it is being cut 
off at the ground line, and_ then, 
through the manipulation of the jack, 
is shifted to one side while the old 
stump is removed and the tube buried 
in its place, in the soil, or in concrete. 

The tube is then filled with con- 
crete, or with soil, if the latter is of 
a dry, gravelly or rocky quality,, to 


about 1 ft. below the ground line. 
Then a thin mixture of cement is 


poured in, and the end of the sawed- 
off pole is slipped into the tube and 
forced downward into it. The pole, 
having been cut off and only extend- 
ing about to the ground line in the 
tube, extends to the same height as be- 
fore it was cut off, The thin mixture 
of cement or grout, forced upward by 
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Pole Raised and Shifted, 
and Tube in Place 


The Pole Provided with 
Its New Base 

the insertion of the pole, fills all the 

chinks and crevices between the pole 

and upper portion of the tube, mak- 

ing the pole and tube practically one 

when it solidifies, 

A pole carrying six crossarms was 
provided with a new base in less than 
an hour in one of the tests, without 
disturbing the wires. 


A RAILWAY UP MOUNT 
POPOCATEPETL 


It is planned to run an electric rail- 
way up to the volcanic crater of the 
famous Mount Popocatepetl, Mexico, 
for the primary purpose of transport- 
ing the sulphur, of which this crater 
is one of the world’s greatest sources, 
to the base of the mountain. Inci- 
dentally, the railway will also be used 
to carry tourists. Between the. alti- 
tudes of 7,000 and 15,500 ft., it will be 
operated as an ordinary traction road, 
but above this the acclivity is too great 
to be so mounted, and the remainder 
of the distance to the summit, which 
is 17,794 ft. above sea level, will be by 
cog road, 
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“CAT’S-EYE” REAR LIGHT FOR 
MOTORCYCLES 


The latest type of rear light evolved 
in France for bicycles or motorcycles is 
likened to a cat’s eye because it is not 
in itself luminous, but consists simply 
of a red lens, backed by a reflecting 
metal surface, attached to the rear end 
of the motorcycle or bicycle frame. Its 
purpose is to warn fast-running auto- 
mobiles or motorcycles coming up 
from behind that a motorcycle or bi- 
cycle is in the path, 

Although emitting no light itself, it 
will reflect back any light thrown 
upon it, such, for example, as the light 
from the lamps of an automobile, 
which is usually strong enough to 
cause the red warning lens to become 
vividly illuminated while still at a dis- 
tance of about 300 ft. It is called an 
imitation of a cat’s eye, because the 
latter seems luminous in the dark, even 
though it emits no light of its own. In 
order that a cat’s eyes should be seen 
by an observer, it is necessary, accord- 
ing to a European scientist, who has 


made a study of cats’ eyes, that the 
animal be looking at the observer and 
that there be some source of light near 
the level of the observer's eyes. If the 
cat looks to one side, or if the light 
comes from one side, the eyes cannot 
be seen. 


“HOODED” AMERICAN 
SUBMARINES 


The American submarine “FE 1, 
which is the flagship of the third sub- 
marine division, and “E 2” are shown 
in the accompanying illustration, at a 
pier in the East River, just previous to 
their start on a voyage to Norfolk, Va. 
The conning towers were covered 
with canvas, or “hooded.” The voy- 
age of the submarines attracted much 
interest among naval men, as they are 
the first to be equipped with the 
Diesel oil-burning internal-combus- 
tion engines. The wireless equipment 
by means of which they are kept in 
touch with each other and with land 
stations during the voyage, shows 
clearly. 


Two “Hooded” American Submarines, Equipped with 


Wireless, as Seen Just tefore a Cruise along the 


Atlantic Coast 
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The Giants of the Farm 


By J. W. FOLEY 


ERE is a Poem for you: A dozen gangs o' plows, 
And a Tractor, strong as a troop o’ horse and big as a rancher’s house, 

Pullin’ them gang plows after, an’ breakin’ th’ sod that way, 
A dozen furrows instead o° one, an’ acres of ‘em a day! 
Th’ pull of an iron giant, hitched up to a dozen shares, 
Rollin’ on wheels as tall as me, an’ turnin’ sod everywheres! 
A township of virgin prairie is nothin’ at all t’ plow 
With a Tractor strong as a troop o° horse, th’ way they are doin’ now! 


Here is a Poem for you: A barrel of gasoline 

Fed into th’ maw of an iron horse, an’ a big-as-a-house machine 
Rollin’ over a section of land, level as you can find, 

Leavin’ a trail of sod broke up an’ ready for seed behind! 

He grunts like a stubborn giant—a wheeze an’ a snort an’ a groan 


But he’s got the power of a troop o° horse, an’ he pulls them plows alone. 
He's made out o’ b’iler metal and he isn’t no shakes for speed, 
But he’s turnin’ them acres over an’ fittin’ them for the seed! 


Here is a Poem for you: Another man o’ steel 

Scatterin’® seed in th’ furrows left after th’ Tractor’s wheel; 
Tuckin’ it in for sproutin’, hidin’ th’ seed away, 

Droppin’ it in with an iron hand—acres an’ more a day! 

An’ here is the Reaper comin’, metal an’ wood an’ blade, 
Cuttin’ the grain that ripens, an* leavin’ it bound an’ laid, 
Ready for threshin’ of it! An’ a Thresher with band an’ wheel 
Flailin’ it out with a giant’s arms, muscled with bands o’ steel! 


Here is a Poem for you: A Tractor with many plows, 

Strong with the power of a troop o° horse, and big as a rancher's house! 
A Sower with iron fingers, where th’ Ploughman turned th’ sod; 

An’ then a Reaper comin’ where the steel-shod Sower trod, 

With its sweep like a giant's sickle! An’ th’ Thresher with his flail 
Swung from his arms, steel-muscled; an’ th’ gleam of a steel-bound trail, 
With th’ bread of th’ World upon it, come down to th’ ships at sea: 
Here’s a Poem of Bread an’ Steel an’ Man—an’ his Mastery! 
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DRIVING ARTESIAN WELLS 250 MILES FROM WHERE 
WATER IS REQUIRED FOR CONSUMPTION 


It is a strange and unusual circum- 
stance for a city to dig wells 250 miles 
away to use the water for a domestic 
water supply. So far as known the 
only place in the world where this is 
being done is in California. Los Ange- 
les is building an aqueduct 240 miles 
long, to bring the water of the Owens 
River from the Sierra Nevada range 
into the valley of the San Fernando for 
irrigation and domestic use, as hereto- 
fore described in Popular Mechanics. 
Now while it is expected that this 
stream will give an abundant and ever- 
lasting supply, the municipality is bor- 
ing wells to guard against the most 
remote possibility of a water famine. 

The story of the discovery of the 
underground water resources of the 
Owens Valley and its development is 
most interesting. Government engi- 
neers had reported that no subterra- 
nean supply of water existed there. 
William Mulholland, the chief engineer 
of the aqueduct believed differently. 
He saw that all the streams flowing 
from the high mountain range de- 
bouched from their canyons onto great 
delta cones of alluvial debris. Meas- 
urements showed that there was much 


r 


more water in the streams at the point 
where they flowed onto these cones 
than when the bases were reached. It 
appeared also that the whole floor of 
the valley had been raised in eleva- 
tion by the slow action of these moun- 
tain torrents. Mulholland formed the 
theory that there was a long, narrow 
artesian belt along the floor of the 
Owens Valley. 

In an out-of-the-way place a well, 
550 ft. deep, was driven into the sands 
and gravels. <A flowing well was the 
result. This was in 1909. Quietly the 
city’s engineers began the tracing and 
mapping of the artesian area, and the 
city’s land agents followed closely on 
their heels. Today Los Angeles owns 
thousands of acres of artesian lands 
adjoining the course of the aqueduct 
and has already drilled 11 wells—these 
being driven in a north and south line 
with the direction of the valley and 
one-half mile apart. Each has an esti- 
mated flow of from 900,000 to 1,300,000 
gal. per day. They are the California 
stovepipe type of well now being gen- 
erally adopted in the eastern states, 
consisting of a 12-in. casing driven 
down and perforated at the bottom. 


Developing Artesian Wells 250 Miles from Where the Water is to be Used. Snow-Clad Sierras in Background 


POPULAR MECHANICS 


689 


Reproduction of a Photograph Taken While the 
“Flora M. Hill,” Her Stern Crushed by the Ice 
Floes in Which She Had Been Held Captive, 


Was Sinking. The Crew Escaped over the Ice 

As soon as the well is bored, cleaned 
and tested, it is capped to remain so 
until there should be need for its store, 
if that time ever comes, when the 
precious fluid will be diverted into the 
aqueduct and carried southward 250 
miles to emerge from the city’s dis- 
tribution system. 

For three years an engineering corps 
in charge of an expert hydrographer, 
under the direction of the United 
States government and the city engi- 
neers of Los Angeles, has been en- 
gaged in making hydrographic studies 
of the Owens Valley. He has just 
made his final report in which he esti- 
mates that the outwash slopes and the 
valley floor compose 230 miles of allu- 
vial debris, at least 1,000 ft. in thick- 
ness, the voids of which are filled with 
water. The volume of the water is 
estimated at 10.9 cubic miles. Even if 
the Owens River were disregarded, 
Los Angeles would still have a copious 
and abundant supply from this sub- 
terranean source in the valley. 


NAVIGATING LAKE MICHIGAN 
UNDER ARCTIC CONDITIONS 


The past winter of navigation on 
Lake Michigan resulted in the loss of 
one steamship, an exceptionally nar- 
row escape of a second, and a con- 
tinual fight against ice floes in which 
several vessels at a time were ice- 
bound for periods of from one or two 
days to almost a week. 


In the early part of March the 
“Flora M. Hill,” a small steamship 
owned by the Hill Steamship Co., 


doggedly fought her way through the 
floes until within 600 ft. of the water- 
works crib located two miles out from 
the shore off Chicago, and then was 
caught and ground between two floes 
until her stern was crushed in. The 
crew of 27 escaped before she sank 
and made their way to shore over a 
field of broken ice. Two days later 
the steamer “Kansas,” of the Northern 
Michigan ‘Transportation Co., was 


caught in the same manner and a great 
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hole torn in her starboard side, but 
she was brought safely into harbor by 
the rescuing tugs. 

In no year since winter navigation 
on Lake Michigan was commenced by 
the Chicago steamship companies ply- 
ing between that port and. Kenosha, 
Racine and Milwaukee on the west 
coast of the lake, and to Grand Haven 
and Muskegon on the east coast, have 
the boats encountered such arctic con- 
ditions as this year. The long periods 
of excessively low temperature filled 
the lake with great masses of ice, 
making navigation particularly diffi- 
cult near shore, due to the windrow 
ice, which, breaking away from shore, 
would leave an apparently clear chan- 
nel, and then, with a change of wind, 
come crushing together, Several times 
in January, February and March did 
the fleets find themselves ice-bound 
for long periods. At such times dyna- 
mite was used by the crews in an at- 
tempt to open up channels, and fleets 
of rescuing tugs were sent out to do 
battle with the ice. 


REGISTERING SAFETY-VALVE 
DISCHARGE 


One of the master mechanics of the 
sig Four railroad system has invented 
safety-valve discharge register, 
which, although it costs but a few dol- 
lars, is said to effect an enormous sav- 
ing in the ordinary coal and water 
consumption of locomotives. Its pur- 
pose is to record the length of time 
the safety-valve is open, and by doing 
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A Device Which Makes a Record of Every Minute 
the Safety - Valve of a Locomotive is Open, Thus 
Keeping a Check on the Waste of Coal and Water 


this, to keep a check on the engine crew. 
It is claimed that an enormous amount 
of fuel and water is wasted through the 
safety-valve being unnecessarily left 
open, Recent experiments are said to 
show that about 1,200 Ib. of coal and 
1,000 Ib. of water are lost every hour 
the valve is open, 

The registering apparatus has a 
series of levers connecting with a tim- 
ing device. When the valve is open, 
the escaping steam lifts the lever A, 
and sets a timing device in motion. 
When the valve closes, this lever 
drops into its original position and the 
timing stops. At the end of a run the 
exact amount of fuel and water lost 
can be read on a calibrated dial. 

When the apparatus was first placed 
on the Big Four engines, the engineers 
were not.apprised of its functions, and 
it was not at all uncommon for the 
dial to show that the safety valve had 
been open throughout almost the en- 
tire run, while such records as three 
and five hours were frequent on long 
runs. The engineers were later told 
of the purpose of the device and re- 
quested to discontinue all unnecessary 
popping. As a result, it is now a com- 
mon thing for the same engineers to 
make the same trip in the same time 
with only 10 or 15 min. of open safety- 
valve. 

It is said that the engine crews, in- 
stead of taking unkindly to this check 
on their actions, are really interested 
in it, and that a strong rivalry exists 
between crews running over the same 
section in the endeavor to do the least 
popping. 


UTAH TOWN CELEBRATES A 
“GRAVEL DAY” 


Milford, Utah, a community of a few 


thousand people, recently held a rather 


unique holiday. It was called “gravel 
day,” and the citizens celebrated it by 
using shovels and hauling gravel from 
a hill to the roads. The stores donated 
cheap canvas working gloves, cigars, 
oranges, cooling beverages, etc., and-a 
big dance was arranged by the city for 
the evening. 
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FRAME COTTAGE DESIGNED FOR SMALL FAMILY 


i 


ull 


LIVING 
ROOM 


DINING 
ROOM 


Second - Floor Plan First- Floor Plan 


Leon Carson, Architect, N. Y. 


This little cottage, containing seven rooms, bath and cellar space, has been especially designed 
for the small family that desires to secure a maximum of space, convenience and comfort with a 
minimum expenditure of money. The outside walls of the house are shingled and a large, deep porch 
is provided. The dining room and living room are both provided with fireplaces, the latter apartment 
occupying one entire side of the lower floor and being lighted by windows facing in three directions. Three 
bed rooms are provided for on the upper floor, with a den or sewing room. The house is estimated to 
cost $4,000 at the price of materials in New York City. 
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FRANCE CREMATES DAMAGED 
PAPER MONEY 


Until a few months ago the Bank of 
France destroyed all canceled bonds, 
damaged and returned paper money, 
etc., by a partly mechanical, partly 


The packages of paper money are in- 
troduced into one or the other of the 
retorts through the opening in the top 
of the retort, a circular gas burner in 
the lower part of the space between the 
retort and its envelope is lighted, and 
the coking process gradually begins. 


The tar and other primary 
products pass through the 


perforated false bottom, 
and escape through the 
openings provided near the 
base of the retort, where 
they become ignited by 
contact with the gas flame 
and help raise the tem- 
perature. Then the gases 
pass out through the chim- 
ney. 

When the coking proc- 
ess is complete, the dam- 
per in the upper part of 
the retort is opened, the 


Workmen, under Supervision of a Bank Official, Placing Paper Money lower damper is closed, 


in the Retort through the Openings in the Tops 


chemical process of maceration, some- 
what similar to that employed by the 
United States Treasury. This method 
has now been supplanted by cremation 
in a specially designed furnace, in 
which the paper is first converted into 
coke by a process of dry distillation 
and then reduced to cinders by admit- 
ting air while the coke is incandescent. 
It is said that this method results in 
a more complete destruction, and does 
the work quicker and at considerably 
less cost than any other method so far 
devised. 

The apparatus used consists of two 
metal retorts having false bottoms 
which are perforated to permit the 
passage of the gases. Each retort is 
provided at its upper and lower ends 
with openings closed by coverings 
similar to those of steam boilers. The 
retort is surrounded for the greater 
part of its length by a non-combustible 
envelope, and at the top is a tube pro- 
vided with an airtight damper. This 
tube leads to the chimney. The space 
between the retort and its non-com- 
bustible envelope is provided with a 
smoke conduit, likewise leading to the 
chimney and provided with a damper. 


and the draft of air thus 
created reduces the incandescent coke 
to cinders, which are later removed 
through the lower opening of the re- 
tort. Each retort will take 330 Ib. of 
paper at a filling. The complete proc- 
ess of destruction takes about 20 
hours, of which the heating and coking 
consumes about eight hours. 


“AIR ENGINEERING” 


Why have we not air engineers as 
well as electrical engineers and_ the 
others? asks Cassier’s Magazine. Com- 
pressed air and the air compressor 
would seem to be sure of constant and 
continually extending employment, as 
long as industry and civilization con- 
tinue. 

The conditions of air employment 
already have almost unlimited range. 
Air is required, according to the uses 
to which it is to be put, at all pres- 
sures, from that which is measured 
by tenths of an inch of water, up to 
thousands of pounds to the square 
inch; and in all quantities or volumes, 
from that sufficient to spray perfumery 
upon a lady’s handkerchief up to the 
blowing of a blast furnace. 
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—— The Primitive Man Probably Counted 
His Progeny on His Fingers 


MATHEMATICS ON MARS 


The almost irresistible inertia of mankind makes the adoption of improvements, 


even in such simple things as the metric system, almost impossible. 


It is not, therefore, 


with a view of urging a change in our system of arithmetic, that this article is presented 


by Popular Mechanics Magazine. 


It was written by one of the highest authorities on 


mathematics in the United States, a scientist of wide reputation, and opens up an entirely 
new field for discussion on the subject.— THE EDITOR 


T HE appearance of new canals, or 
more exactly, fine dark streaks, 
on the planet Mars has been an- 
nounced in recent dispatches from the 
Lowell Observatory of Flagstaff, Ari- 
zona. These streaks are interpreted 
by Prof. Percival Lowell as being 
bands of vegetation from 10 to 50. 
miles in width, which grow along the 
banks of actual canals constructed by 
intelligent beings. It is clear to every- 
one that if there is life on Mars, its 
physical characteristics must be 
adapted to the special conditions pre- 
vailing on this planet, and that, be- 
cause of the different conditions there, 
it must differ much from life upon the 
earth. But it is generally supposed 
that there are many fundamental 
things, such as mathematics, which 
must be exactly the same everywhere. 
This is not strictly true and it will be 


shown that it is possible, and in fact 
very probable, that simple arithmetic 
on Mars differs much from that which 
is used on the earth. 

In our number system we have the 
10 figures, or digits, 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9. The reason we have 10 digits 
and count by tens is because we have 
10 fingers on our hands and 10 toes 
on our feet. In the earliest stages of 
civilization when men first learned 
to count beyond two or three, they did 
it on their fingers (or toes), and de- 
scribed large numbers by telling how 
many times they had to go around the 
fingers on their hands. For example, 
34 would be the two hands taken 
three times and then four fingers. It 
is easy to see how a number could be 
described to another person by signs 
without using the names of any num- 
bers at all. As a consequence of these 
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primitive steps, and growing out of 
them, we have a number system based 
on the 10 digits. When we write a 
number, as 245, the digit in the first 
place on the right indicates the num- 
ber of units, the digit in the second 
place, the number of tens, and the 
digit in the third place, the hundreds 
or 10 times tens. In this number there 
are 2 hundreds, 4 tens, and 5 units. 

Now let us suppose that the inhabit- 
ants of the planet Mars have a differ- 
ent number of fingers than that pos- 
sessed by man, and that their number 
system grew up in a similar manner, 
as would be likely. Suppose, for the 
sake of definiteness, they have eight fin- 
gers. Then they would have in their 
number system only eight digits, 0, 1, 
2, 3, 4, 5, 6, % It is easy to see how 
numbers would be expressed in this 
system. The number 13 when ex- 
pressed in the system used by the Mar- 
tians would be written 15. This would 
mean, .in their system, 1 eight and 5 
units. Consider the problem of ex- 
pressing 27 in the Martian system. 
This would be 3 eights and 3 units, 
which would be written in their system 
33. In a similar manner, all the num- 
bers less than 64 are easily written in 
the Martian system. But consider the 
number 82. In the Martian system this 
is written 122; for the 1 means, not 10 
tens as it does in our system, but 8 
eights, or 64, and the 22 means 2 eights 
and 2,or 18. Now 18 and 64 are 82. 

A general method for translating a 
number from our system to the Mar- 
tian system is the following: Divide 
the number written in our system by 8 
and the remainder, which will be less 
than 8, will be the first number on the 
right in the Martian system. Then 
divide the quotient obtained by the 
first division by 8 again, and the re- 
mainder will be the second number in 
the Martian system. Continue this 
process until the quotient is less than 
8, putting down each time the remain- 
der, and the last remainder and quo- 
tient are the last two figures in the 
Martian system. For example, if we 
were using the Martian system we 
should write this year 3570 instead of 


1912. The number 3570 in the Martian 
system means 3 times 512 (which cor- 
responds to our 1000), plus 5 times 64, 
plus 7 times 8. 

One might inquire whether our sys- 
tem or the Martian system is the more 
convenient, since it is clear that it is 
possible to write any number in either 
system. Or perhaps one might inquire 
if there is not some other system more 
convenient than either. A little inspec- 
tion shows that it takes more figures to 
represent large numbers in the Martian 
system than it does in ours. It is easy 
to see that the reason is that it has 
fewer digits. Consequently if a system 
had more digits than ours, the large 
numbers would be written with fewer 
figures. So far as this point is con- 
cerned, a large number of digits tends 
toward simplicity ; but a more impor- 
tant consideration is that the number 
corresponding to 10 or 100 shall have 
many factors. In the Martian system 
the numbers corresponding to 10 and 
100 are 8 and 64. 100 has the 7 factors 
2, 4, 5, 10, 20, 25, and 50. But if there 
were 12 digits, 144 would correspond to 
100, and in that system this number 
would, indeed, be written 100, for it 
would mean, since 1 is in the third 
place, one 12 times 12. Now 144 has 
the 12 factors 2, 3, 4, 6, 8, 12, 16, 18, 
24, 36, 48, and 72. Hence, theoretic- 
ally, 12 digits would be most conven- 
ient. Of course, if this system were 
to be adopted, two new symbols and 
names would have to be invented. 

When it comes to the application, it 
is seen that the system of 12 digits has 
many advantages. In the first place 
the fractions 1/2, 1/3; 1/4, 1/6, 1/8, 
1/12, 1/16, 1/18, 1/24, 1/36, 1/48, and 
1/72 could be written in the decimal 
(or more properly speaking duodeci- 
mal) form with, not more than two 
digits. For example, 1/18 written in 
the duodecimal form is .08, which 
means 8/144. Then the very practi- 
cal problem of finding the interest for 
any number of months would become, 
in case 12 digits were used, simply 
one of duodecimals. For example, 
the time in a problem is 
In our 


suppose 
one year and seven months. 


) 
1 


system of writing we write one year 
and seven months as 1;4 years, or 
decimally, 1.5833. In the duodecimal 
system one year and seven months 
would be written simply 1.7 years. 


POPULAR MECHANICS 695 


the system of 12 digits has all the ad- 
vantages of the metric system and the 
additional ones coming from the fact 
that 144 has several more factors than 
100 has. 


Perhaps the Engineers on Mars, in 
Planning Their Canals, Have the Ad- 
vantage of a System of Mathematics | | 
Based on Twelve Fingers instead ih) 
of Ten 
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Then the interest is the product of this 
number, the rate, and the principal. 
It is, of course, equally simple for any 
number of months. 

In a similar manner inches are sim- 
ple duodecimals of feet, and all com- 
putations involving feet and inches 
would be greatly simplified. In short, 


If Lowell is right regarding the 
meaning of the faint streaks which are 
seen on Mars, perhaps the engineers 
there may have had the advantage of 
using the duodecimal system in con- 
structing the enormous irrigation sys- 
tems which his theory assumes exist 
on this planet. 


DISTRIBUTION OF ELECTRICAL ENERGY 
IN AGRICULTURE 


The transmission of electricity over 
long distances is one of the greatest 
problems which confront the electrical 
engineer today. It is always present- 
ing new difficulties to be overcome, 
and the distribution problem is one of 
the obstacles which have prevented a 
more general use of electricity on 
farms. In the illustrations on the fol- 
lowing page, which are used by cour- 


tesy of the Electrical World, are shown 
stationary and portable transformer 
installations as used in Germany for 
receiving electrical energy from trans- 
mission lines, and distributing it as 
needed in rural communities for agri- 
cultural purposes, When large farms 


and villages are to be supplied with en- 
ergy, the transformers are installed in 
A portable transformer 


brick cabins. 
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Stationary Transformer Station 


Methods Adopted in Germany for Transforming Electric 


that can be hauled from one locality to 
another and attached to the transmis- 
sion line is also used. The energy sup- 
plied by the transmission line is used 
in plowing, threshing, grinding grain, 
lighting, etc. 

A prominent example of rural elec- 
trical distribution is that in North 


A Type of Portable Transformer 
Power and Distributing It for Agricultural Purposes 


Germany, where two hydroelectric 
generating stations are operated in 
parallel to supply energy over trans- 
mission lines to three main trans- 
former stations, from which it is dis- 
tributed to 152 villages and farms. 
The larger of the two generating sta- 
tions is near Borkendorf. 


FISHING UNDER ICE WITH 
GILL NETS 


An ingenious system of gill-net fish- 
ing has been adopted by the fishermen 
of the Yukon for taking whitefish from 
the ice-covered lakes in the dead of 
winter. Before the ice begins to form, 
each group of fishermen places a 
double wire, one mile or more in 


length, in the water, fastening the ends 
to some temporary support above the 
surface. As soon as the ice forms and 
becomes sufficiently solid for opera- 
tions the ends of the wires are loosened 
and attached to reels, thus forming an 
endless line which may be reeled in 


either direction. Then a slot or open- 
ing, about 2 ft. wide by 20 ft. long, is 
cut through the ice midway between 
the two reels, to provide working ac- 
cess to the wires, and everything is 
ready for the attachment of the nets. 

One man is stationed at each reel 
and one at the central opening. The 
latter lifts the wire with a hook and 
attaches the gill nets at determined in- 
tervals until the section of net-carry- 
ing wire between the central opening 
and the reel toward which this wire is 
being drawn has received its quota. 
The nets are left in this position until 
next day, or perhaps longer, and are 
then drawn back under the central 
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opening by turning the reel at the 
other end of the line. During this 
operation the man stationed at the 
central opening is provided with a flag 
as well as a hook, and watches the nets 
passing under him for fish. When he 
spies a fish he drops the flag and the 
reels stop. Then he pulls the net up, 
extracts the fish, and signals for the 
reeling to proceed until another fish- 
bearing net is drawn under the open- 
ing. By the time the whole series of 
nets have been drawn under the cen- 
tral opening, they are in position be- 
tween the central hole and the other 
reel for another haul, and are left in 
this position until the next day, when 
the same operation is duplicated in the 
opposite direction. 


A SWINGING WATER FILTER 


A water filter that may be quickly 
swung into or out of operative posi- 
tion under the faucet is finding favor in 
France. The filter cylinder is attached 
to the faucet by means of a clamp, 
and, when the water is to be filtered, 
is swung up against the opening of 
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The Swinging Water Filter in Inoperative and 
Operative Positions 


the faucet, in which position it is 
firmly held by means of the pivoted 
lever, which engages a projection on 
the clamp. 


ORDER TRANSMITTER FOR 
RESTAURANTS 


An electric order transmitter, de- 
signed to save the restaurant waiter 
one of the two trips usually necessary 
in serving a customer, and also to save 


time in rendering service, is being used 
in a London restaurant. The transmit- 
ting end of the apparatus comprises a 


An Electric Order Transmitter for Restaurants, and 
the Manner of Its Use 


dial bearing the names of the articles 
sold in the establishment, a pointer, 
and several push buttons. The per- 
son wishing to be served turns the 
pointer until it registers with the name 
of the article he requires, and then 
pushes the electric button designated 
as No, 1, repeating the operation for 
each dish he desires, If he has other 
diners with him, and two or more of 
the party desire the same dish or 
dishes, he presses the 2, 3 or 4 button. 
When a button is pushed a bell rings 
in the kitchen and a dial shows what 
is required. 

The device can also be installed in 
the smoking and card rooms of clubs, 
and in hotel suites, 


CA novel means of fighting drunken- 
ness has recently been tested in Co- 
penhagen, Denmark, where a drunken 
person found on the streets by the po- 
lice is taken home in a cab, the cost of 
the cab hire being charged to the es- 
tablishment where the drunkard se- 
cured his liquor. 
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' A NEW RAIL PLANER 


An eastern tool company has 
brought out a new type of rail planer 
for straightening out raised and 
cupped joints and corrugations of all 


Portable Hand-Operated Planer for Smoothing Rails 


kinds. It comprises a portable cast- 
iron and steel holder to which is at- 
tached a standard file. The operation 
is simple, consisting of placing the 
planer on top of the rail and alter- 
nately pushing and pulling it, one 
laborer working each handle. The file 
is automatically raised from the rail 
on the backward stroke and lowered 
sufficiently on the forward stroke to 
work on the rail. The weight of the 
planer is 135 lb. 


FORGERY OF FRENCH BANK 
NOTES DIFFICULT 


Only one case of attempted forgery 
of French bank notes was reported to 
the Bank of France during the last 
year, and since 1899 only six cases of 
forged 100-franc notes ($19.30), three 
cases of 50-franc notes ($9.65), and 
but one of a note of 1,000 francs 
($193), have been recorded. 

The forgery of the French notes is 
extremely difficult, as they are printed 
in four colors—blue, black, pink and 
yellow—with a complicated design on 
back and front. <A_ special paper, 
which gives to the note a particular 


characteristic difficult to imitate, is 
also used, and every time any new 


' chemical process that might hinder the 


work of forgery is discovered, it is in- 
cluded in the printing process for the 
next issue of notes. 


POURING OIL ON TROUBLED 
WATERS 


A special automatic apparatus for 
discharging oil on the sea in stormy 
weather as a means of subduing the 
waves is being manufactured by a 
british concern, The apparatus con- 
sists of a cast-iron oil reservoir above 
a vertical cylinder. A heavy piston, 
working in the cylinder, attached to a 
tubular rod and provided with a 
spring, ejects the oil onto the water. 
A handwheel on the spindle rod is 
used to raise the piston when the 
cylinder is being filled with oil from 
the reservoir. 

The apparatus is mounted in the 
bow as shown in the accompanying 
drawing. Two small delivery pipes 
protrude through the bow, one on each 
side of the stem.- The discharge of 
each pipe is about half a gallon per 
hour, but this may be varied according 
to requirements, density of oil, ete. 
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Automatic Wave Subduer Located in the Bow 
of a Vessel 
Oil has been utilized for many years 
as a means of subduing the waves, and 
in many instances has saved vessels 
from disaster. 
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THE SOARING PRICE OF PLATINUM 


By J. C. MILLER, M. E. 


The rapid rise in the cost of plati- 
num as used for jewelry and utensils 
for the chemist has attracted the atten- 
tion of the scientists of the world, and 
started anew the search for a substi- 
tute, though so far with no success. 
It is a metal that is produced only in 
small quantities in the United States, 
the total produc- 


before then were means available for 
obtaining these extreme temperatures. 
The early method of producing metallic 
platinum was by melting the platinum 
ore with arsenic, then roasting out the 
arsenic, the product being the platinum 
sponge which was later compressed or 
welded into solid metal. Later the 
oxy - hydrogen 


tion for 1910 being 
only 390 troy oz., 
a decrease of 282 
oz. as compared 
with the output 
for 1909. This 
entire production 
comes the 
states of Califor- 
nia and Oregon. 


blowpipe and the 
electric furnace 
made the melting 
of the metal an 
easy matter. St. 
Clair Deville suc- 
ceeded in melting 


platinum in quan- 
tities for the first 
time in about 1850, 


All the metals 
of the platinum Tiny Crucibles of Platinum Which with Their Covers 
Weigh 62 Grams and are ort 150. ey are in 
group are found Constant Demand in Chemical Laboratories 
together, gen- 


erally in alluvial sand, from which they 
are easily washed, owing to their den- 
sity, this sand containing along with 
the platinum, and in the same group, 
iridium, rhodium and_ several other 
metals of less value in the commercial 
world, the chief supply coming from 
the Ural mountains of Russia. The 
small grains of iridium find practical 
use in the manufacture of points for 
fountain pens. 


Metallic platinum is 21 times as 


heavy as water, is gray, softer than 
very 


iron, but harder than copper, 
ductile and can be drawn in- 
to thin sheets or wires. The 
value of platinum to the 
chemist depends upon its 
high melting point, this 
being set at between 1700 
and 1800 deg. centigrade 
(3100 to 3300 deg. Fahr.). 
It was not until the begin- 
ning of the nineteenth cen- 
tury that the value of 
platinum for technical pur- 
poses was discovered, for not 


A Furnace for the Melting 
of Platinum at High 
Temperatures 


This he accom- 
plished in a special 
form of reverbera- 
tory furnace made 
of two blocks of lime fitted together, 
between which a cavity was formed, 
and the flame of an oxy-hydrogen 
blowpipe was concentrated on the 
metal placed in this cavity. The high 
temperature has no effect on the lime. 
This blowpipe produces a temperature 
of .2000 deg. centigrade (more than 
3600 deg. Fahr.). The difficulty is to 
keep the platinum pure, as it alloys 
readily with several metals. Carbon 
has an effect upon it and its combina- 
tion with carbon accounts for the short 
life of platinum-wound electric furnaces 
in some cases. The rapid 
rise in the price of platinum 
may be traced to several 
causes, principal of which is 
the demand created by the 
electric industries and by 
makers of scientific instru- 
ments and utensils. Long 
experiments have been con- 
ducted in the search for a 
substitute, and if one be 
found, the price of the metal 
will undoubtedly drop. 
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The price of platinum has risen 
rapidly during the last year, being 
quoted at $39 per oz. in March while in 
September it had reached $44, or more 
than twice the value of gold, which is 
$20.67 per oz. The high-water mark 
was reached in December, 1911, when 
platinum was quoted at $49 per oz. 
Much impure platinum has appeared in 
the market in recent years. Thus the 
government recently returned to the 
makers chemical apparatus that was 
unacceptable on account of its poor 
quality, this probably arising from the 
fact that too much scrap enters into 
use. When it is considered that in 
early days the coins of Russia were 
made from this metal, which now is 
more valuable than gold, it can be 
understood what effect demand has on 
the price of materials that are them- 
selves rare and find important use in 
the arts, and for which no substitute 
exists. 

An important use of platinum is in 
the manufacture of the standards of 
weights and measures. The national 
standards are constructed of a rare 
iridio-platinum alloy which resists the 
attack of acids and gases and is almost 
unaffected by changes in temperature. 
Owing to the rising value of the metal, 
however, a substitute for this purpose 
has been found in tantalum which 
appears to possess the quality of 
permanence and will cost but one-third 
the price of the rarer metal. 


COUPLING FOR CONNECTING 
LEAD TO IRON PIPES 


The accompanying drawings show 
a new coupling for connecting lead 
pipes to iron 
ones. It is a 
combination of 
union, joint and 
nipple, and ne- 
cessitates no 
special tools, or 
detailed instruc- 
tions. It can be 
put on with the ordinary turnpin and 
wrench, 
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CLERKS WASTE FIVE MILES OF 
LEAD PENCILS 


The management of a large railroad, 
in its New Year reformations for cut- 
ting down expenses, has adopted an 
odd feature. It has ordered removed 
from its several hundred or thousand 
offices the mechanical pencil sharpen- 
ers used by the clerks to keep their 
pencils in needle-point condition. The 
statistician for the road found that 
these machines, which were a tempta- 
tion to clerks and stenographers every 
time they passed them, to put a new 
point on their pencils, used up 325,000 
extra inches of pencils each year un- 
necessarily. This huge waste of over 
five miles of lead pencils, has thus been 
stopped, which, according to the road’s 
estimate, will result in a saving of 
about $2,000 a year. 


ELECTRICITY IN AGRI- 
CULTURE 


In a lecture delivered before the 
New York Electrical Society, E. P. 
Edwards of Schenectady, N. Y., pre- 
sented many interesting facts relating 
to the use of electricity in agriculture. 
He reported the results of an investi- 
gation showing that the grinding of 
4,000 bu. of corn cost a total of $186 
with electricity at 6.6 cents per kilo- 
watt-hour, while hauling this corn to 
and from the mill, 2 miles distant, and 
paying the miller’s charges for grind- 
ing would have cost the farmer $308. 
The more general use of electricity on 
the farm would be promoted by adopt- 
ing,-instead of the special low-voltage 
generating equipments, standard-volt- 
age apparatus, with which all types of 
electrical devices can be employed eco- 
nomically. 


CA method of fattening geese, and 
other fowl, for the market in Europe 
is to keep them in a darkened room, 
and by letting in daylight or strong 
artificial light an hour or so at a time, 
persuading the fowls to eat six or 
seven meals during the day and night. 
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METAL WORK AND ETCHIN 


It is the object of this article to show 
how any little clock such as may be 


bought in the depart- 
ment stores for a dol- 
lar or less may be de- 
veloped into an at- 
tractive timepiece 
suitable for the desk 
or mantel. Even the 
ordinary dollar watch 
can be worked up to 
advantage. 

The method is sim- 
ply this: A sheet of 
brass or copper has 
about a third of its 
length bent over to 


By JOHN D. ADAMS 


PART VIII — Desk Clocks 


the diameter of the clock face, which 
in the line drawings has been taken as 


Design for Desk Clock 


24n. In case of a ma- 
terial change, the 
other measurements 
should, of course, be 
altered proportion- 
ally. Only two 
shapes of frames are 
illustrated, but almost 
any of the geometrical 
forms may be used as 
the basis of the out- 
line. Sometimes the 
frame is made of less 
height and _ greater 
width, so as to accom- 


form a base, and a circular opening modate a clock and calendar side by 


large enough to 
reveal the clock 
face is cut in the 
upper _ portion. 
Upon the back of 
the sheet and 
around the open- 
ing, suitable 
pieces of metal 
must be soldered 
to hold the clock 
in place. The 
shape and number 
of these pieces 
will depend large- 
ly on the form of 
the clock and 
whether it has to 
be removed from 
the frame for 
winding. The di- 
mensions of the 
sheet of metal 
will depend on 


Another Style of Desk Clock 


side. 

The metal 
should be not less 
than No. 16 
gauge. Cut the 
sheet to the 
proper form and 
smooth off the 
edges with the 
file. Draw the cir- 
cle for the central 
opening, and then 
cut it out with 
the small metal 
saw. After 
smoothing the 
edge of the cut, 
bend the base 
back, using a 
a wide vise with 
the metal placed 
between two 
pieces of wood, 
or else bend over 
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the sharp edge of the table. The 
face should now be polished with a 
piece of fine, old emery cloth, and the 


Details of Second Style of Clock 


design laid out preparatory to trans- 
ferring it to the metal with the car- 
bon paper. The asphaltum paint is 
then to be accurately applied to all 
the not-to-be-etched portions (includ- 
ing the back) and when dry, immerse 


POPULAR MECHANICS 


the metal in the two-to-one nitric- 
acid solution, using a flat photog- 
rapher’s tray. If the etching proceeds 
too violently, add water. After three 
or four hours of etching, remove the 
paint with kerosene and then wash 
with soap and water. The clips on the 
back for holding the clock in place are 
now to be soldered on, after which 
the oxidizing or verdigris solution is 
to be applied. After rubbing up the 
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43 
Details of Small Desk-Clock Mounting 
higher portions, flow on a uniform 


coat of lacquer—and 
complete. 


the clock is 


COAT-HANGER AND SHOE- 
POLISHING CHAIR 
An ingenious chair, designated as a 


“dressing” chair, is shown in the ac- 
companying illustration. Beneath the 


Coat and Vest Hung over Back of “ Dressing” Chair. 
Beneath the Seat is a Receptacle for Shoe Blacking, 
Brushes, etc. 


wicker seat, which can be swung up 
against the back, is a receptacle for 
shoe blacking and brushes, provided 
with a foot-rest. The back of the 
chair, however, is the most interesting 


feature, being shaped to take a coat 
and vest in the same manner as an 
ordinary coat hanger. Although no 
direct connection between the seat and 
the back is seen in the drawings, the 
two are solidly attached by an iron 
brace in the middle, which does not 
interfere with the perfect hanging of 
the coat. It is also noticeable that the 
lines of the seat are perfectly straight, 
providing a support over which to fold 
trousers. 


ELECTRIC GATE OPENER 

Besides using electric door openers, 
much as we do in our modern apart- 
ment houses or even in ordinary flat 
buildings, our British cousins have 
adapted them to the unlatching of 
garden gates. These gates are often 
at quite a distance from the house, sa 
that it would take too much current 
to have the battery itself operate the 
latch. To save the battery power, the 
locks are arranged so that the magnet 
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merely moves a pawl or catch, where- 
upon a strong spring moves the latch 
itself. A screweye, that is attached 
to the lock by means of a chain, is 
screwed into the jamb of the gate so 
that closing the gate pulls the chain 
taut and rewinds the spring. Of 
course the lock itself is weatherproof 
and the wire is either carried under 
the walk or run inconspicuously along 
the garden wall to the house. 


TO CLEAR DECKS OF WOOD 
IN BATTLE PRACTICE 


Every year the battle practice in the 
American navy more closely approxi- 
mates the conditions of actual war- 
fare. In the spring practice 
of the Atlantic fleet this year 


the idea of ridding a battle- 


ship as far as possible of “=°3kNxss 
combustible materials and 
woodwork that might cause 

splinters in action, is to be carried out 
to such an extent that the officers and 
men of some of the big vessels may 
not even have “the soft side of a 
plank” to sleep on. 

The plans contemplate the removal 
of all wooden boats, the bunks and the 
wooden furniture. Not even the mess 
tables will be left and the bluejackets 
will have to eat their meals squatting 
tailor-fashion on deck. More damage 
and loss of life have resulted on ship- 
board in time of war from suffocating 
fires and flying splinters than from 
shot and shell wounds, therefore it has 
been decided to determine just how 
much woodwork can be dispensed with 
when a fighting craft clears for action. 


GThe railway connecting Chile and 
Bolivia, which rises to a height of 
14,105 ft. above sea level in crossing 
the Andes Mountains, provides pas- 
sengers on some of its trains with an 
oxygen compartment where they can 
find relief from the rare atmosphere 
in the high altitudes, this compart- 
ment being supplied with air of the 
same pressure and composition as at 
sea level. 
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REVOLVING COAL-DUMPING 
BODY FOR MOTOR TRUCKS 


One of the American motor-truck 
concerns is demonstrating a revolv- 
ing self-dumping body designed es- 
pecially for the delivery of coal. The 
body operates on a turntable so that 
the coal may be shot in any direction 
desired. When equipped with turn- 


The Revolving-Body Coal-Dumping Motor Truck 
: in Position for Unloading 


table body, the truck is brought to a 
stop alongside the curbing, instead of 
having to be backed against the curb. 


APPARATUS FOR TESTING 
ACOUSTIC PROPERTIES 


An electrical method of testing the 
acoustic properties of auditoriums, 
halls, rooms, etc., was recently de- 
scribed by Prof. W. C. Sabine, of Har- 
vard University, in a lecture. The ap- 
paratus consfsts of a_ telephone 
equipped with devices to record the 
sound-receiving qualities of every part 
of the room. A means of producing 
sound was installed centrally in the 
room near the floor, says the Electrical 
World, and a telephone was arranged 
on an arm revolving horizontally, with 
a continual take-up in the movement, 
so that during the experiment it moved 
in a spiral extending from the outer 
walls to the center. Sound impres- 
sions received by the telephone appara- 
tus were made to agitate a platinum 
thread in the field of a powerful mag- 
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net and the movements of this thread 
were recorded on a photographic film, 
thus furnishing an acoustic map of the 
entire room. 


COMBINATIONS ON KNOB OPEN 
LOCK 


There has been recently invented by 
a foreigner a new form of lock which 


Manipulating the Combination Door Knob 


requires neither key nor keyhole. The 
lock is operated by knobs or buttons 
projecting at the rim of the main knob. 
This lock can have its combination 
set in such a way that only those 
familiar with this particular combina- 
tion can open it. There is a total of 
something more than 38,000 combina- 
tions. 


NEW METHOD OF TREATING 
TRANSFORMER OIL 


On account of the extremely high 
voltages in use at the present time 
in transmission systems, it is abso- 
lutely imperative that the oil used in 
transformers be maintained free from 
moisture and all foreign substances, 
which tend to reduce its dielectric 
strength and thus render the trans- 
former unable to withstand the heavy 
electrical stresses to which it is sub- 
jected. A device has been recently 
constructed which will remove water, 
solid matter, slime, etc., from trans- 
former oil very effectively. In this de- 
vice the oil is forced under pressure 


through several layers of dry blotting 
paper. The first paper catches all 
solid matter, while the water is re- 
tained in the various layers of paper 
by capillary attraction, as the attrac- 
tion between the paper and water is 
greater than that between the paper 
and oil. In addition to the purification 
of transformer oil by this process, it 
is used in cleansing crude petroleum 
for oil-fired furnaces, insulating var- 
nishes and japan, and benzine that is 
to be used for cleaning purposes, etc. 


CRUEL REWARD FOR BLIND 
FAITH 


Blind faith is regarded as a good 
thing when applied in some directions, 
but it does not always reap a righteous 
reward, as is eloquently shown by an 
ornate sign that recently decorated a 
restaurant in Kobe, Japan. The pro- 
prietress of the establishment, desir- 
ing to set forth the excellence of her 
fare in English to catch the eye of the 
tourist, intrusted the work of prepar- 
ing a sign that would contain these 
facts, to a customer, an American or 
Englishman, whose sense of humor 
was most acute. The product of his 
labors, which was transferred to the 
sign with large splashes of vivid paint, 
follows: 


=~ NOTICE! = 


* Having lately been Refitted and preparations have been made 
to supply those who may be give us a look up, with Worst of 
Liquors and Food at a reasonable price, and served by the 
Ugliest Female Servants that can be procured 
The Establishment can not boast of a Proprietor, but is carried 
on by a Japanese lady who would not be thought handsome even 
in acrowd The Cook when his face is washed is considered the 
J best looking of the company Come up and see us, and don't let 
the jinrikishaman bluff you by saying there is no such a place as 


LONDON-HOUSE 


No. 87-2 Motomachi 6 chome, KOBE. 
KIKU BREWER 


=" 


The sudden stoppage of a dredger 
in the course of operations near Gos- 
ford, New South Wales, led to an in- 
vestigation which disclosed the fact 
that a shark had been drawn across 
the intake pipe and was held there by 
suction, thus stopping the work. 
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Nineteen-Twentieths of the Sub- Milk, Fresh from the Cow, Contains 
about 87 Per Cent of Water 


stance of Cucumbers is Water 


Comparatively Solid Looking Straw- 
berries have 90 Per Cent of Water 


WATER BOUGHT IN GREAT QUANTITIES IN FOOD 


While the drinking of water is fully 
recognized as a prime requisite for sus- 


taining life, the general pub- 
lic does not realize the great 
quantities of water which ex- 
ist in food, or the high prices 
paid for it in making pur- 
chases in grocery store or 
meat market. Take, for in- 
stance, the butcher’s bill, 
which is usually a consider- 
able item of household ex- 
penditure. It is a trifle dis- 
concerting to be told that 
when the thrifty housewife 
expends from 20 to 28 cents 


per pound for the best cuts of beef, 


about 60 per cent of the 
being 
| water. 


oxygen 
exist 


Potatoes Contain an Av- 
erage of 78 Per Cent 
of Water tions 


beef or mutton 
being water. 

In the fatty 
parts of foods, fresh from the 
hydrogen and _ cow, 


About 60 Per Cent of the 
Bulk of Uncooked Beef 
or Mutton is Water 


for the production of water, there- 
fore, as a general rule, the more fat or 


oily the meat, the less wa- 
ter will it contain. This 
fact is well exemplified in 
the case of the flesh of 
pigeons which is about 70 
per cent water, that of fowls 
and ducks, 65 per cent, while 
a really fat goose may have 
as little as 38 per cent of 
water in its composition, The 
flesh of fish- varies consider- 
ably in the quantity of wa- 
ter contained, the figures 
ranging, according to the 


kinds of fish, from 40 to 80 per cent. 


sum is The salt-water fish generally seen 


paid for 
Yet such 


bulk of uncooked Milk must be 
regarded as a 


do not 


upon a fish deal- 
er’s slab approxi- 
is the case, about mate to 


60 percent ofthe higher rate. 


type of complete 
fc od ; yet 


before a 
possible trip is 
in the made _ to 
chemical propor- 
necessary 


the 


milk, 


the 


nearest pump OF The WaterContent of Flour 
water tap, con- 


Changed to Bread is 
Raised to 35 Per Cent 
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tains 87 per cent of water. This is 
an excellent example of the impor- 
tance nature attaches to water for the 
dilution of her food substances, but 
there are even better examples, for 
certain so-called solid foods contain 
even more water than the same weight 
of milk. 

Examples are especially common 
among kitchen vegetables. The tur- 
nip, for instance, contains water to 
the extent of nearly 90 per cent of its 
bulk, and the proportion of water in 
cabbages is but little less. But it is 
a still greater surprise to learn that 
cucumbers and pumpkins are only 5 
per cent removed from water itself, 
chemically speaking. Nineteen-twen- 
tieths of the substance is water, sus- 
pended, as it were, in a frail network 
of solid matter. The cucumber, a 
vegetable with which a fairly effective 
blow might be struck, has about 8 per 
cent more water in its composition 
than the milk drunk out of a glass. 

Appearances are quite deceitful, and 
it is impossible to determine the 
amount of water, even make a close 
guess, without analysis. Whereas the 
hard, dense-fleshed apple contains from 
80 to 82 per cent of water, and the 
comparatively solid-looking straw- 
berry 90 per cent, the most luscious 
grapes yield only 80 per cent of water 
when subjected to the analytical 
process. 

Foods which contain only a small 
percentage of water are usually unfit 
for human consumption until they have 
been cooked. Dry wheat flour con- 


Automobile Converted into a Florist’s Motor Truck by Attaching a Sulky to Its Rear End 


tains, as a rule, about 12 per cent of 
water, and would be considered any- 
thing but a satisfactory article of food 
as flour. Bread, on the other hand, is 
the acknowledged staff of life, but in its 
change from flour to bread, the flour 
has received sufficient water to raise 
the percentage from about 12 to 35. 
This increase of moisture has brought 
about important chemical ‘changes. 
The art of cooking, reduced to its 
simplest terms, consists mainly of in- 
numerable devices for putting water 
into food in an attractive manner. 

It is occasionally possible, however, 
after adding water to food in the cook- 
ing process, to evaporate it again with 
excellent results. A case in point is 
that of the soda cracker, twice cooked. 
These crackers do not contain more 
than 8 per cent of water when they 
leave the oven, which is 4 per cent less 
than that of the original flour. 


SULKY CONVERTS MOTOR CAR 
INTO DELIVERY TRUCK 


When orders are exceptionally large, 
the proprietor of a greenhouse on Long 
Island hitches an ordinary driving 
sulky to the rear of his automobile 
and places one end of a wagon box on 
the sulky and the other on the rear 
end of the automobile, thus converting 
it into a motor truck. The illustration 
shows the outfit carrying a load of 
1,500 Ib. The plants were for de- 


livery 25 miles distant and the trip 
was made without mishap. 
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The Wonders of Light 


By J. GORDON OGDEN, Ph. D. 


III — Artificial Light 


This is the third of a series of articles by the author of “Heat” and “The Kingdom of Dust,” which have appeared 
in this Magazine. Dr. Ogden is professor of physics in the Fifth Avenue High School, Pittsburg, Pa. 


N THE long ago, when the soft 

gray of twilight had darkened into 
the ebony of night, primitive man, 
safely ensconced in his cave, thrust a 
pine knot into the glowing embers on 
the cave hearth, 
and drove the 
night back into 
the shadows, In 
the flickering, fit- 
ful light thus ob- 
tained, he 
thought over the 
mighty deeds of 
the day and pre- 
pared for the 
morrow’s fray by 
overhauling his 
stock of stone 
axes, darts and 
spears, 

In these days of 
the twentieth cen- 
tury, far remote 
from _ primitive 
ax and spear, the 
business man, 
fresh from  miar- 
ket place or fac- 
tory, walks into his comfortable living 
room, turns a switch or presses a but- 
ton, and lo! the night shadows are 
gone. He, too, reflects a little on the 
mighty deeds of his day, and, under the 
soft radiance of modern artificial light, 


Peter the Great Toiling on a 
tists of Today Working with utch Light Aa ~ . 
That Enabled Peter the Great to Prose- was the first oil 

cute His Work and Studies 


turns to his newspaper and reads the 
stock reports. Like his cave ancestor 
of-the remote ages he prepares for 
the next day’s battle. Just a change 
in the illumination and but little more. 
There is at least 

a hundred thou- 
sand years be- 
tween the pine 
knot and the in- 

) candescent bulb. 
In this vast abyss 
of time, the pine 
knot has held un- 
disputed sway 
save for the last 
few thousands of 
years. Then some 
observant man, 
we know not his 
name, began to 
use oil as an il- 
luminant. Into a 
dish of thick oil, 
often foul smell- 
ing, a wick was 
plunged. This 


lamp, and its fee- 
ble light with its accompanying fumes 
and smoke, lighted the palaces of the 
Czxsars and the cottages of the peas- 
ants, alike. When Pericles or Aristo- 
tle sought to lengthen out the day, 
they used oil, but not the clear, re- 
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fined, water-like 
product of today. 
Owing to the in- 
complete combus- 
tion due to the 
lack of air within 
the wick, a dis- 
agreeable smoke 


ern tungsten fila- 
ment is over the 
candle. 

The history of 
the development 
of the modern 
candle from its 
primitive form is 


was given off 
which escaped 
through a hole in the roof— 
the only chimney used by 
the Greeks. Imagine, if you 
can, a modern statesman or 
philosopher working under 
such conditions, 

Although frequent refer- 
ences to candlesticks occur 
in the sacred and profane lit- 
erature of the past, it is quite 
likely that liquid rather than 
solid oil was the illuminant. 
The first candle was a torch 
made of woven strips of 
bark or tendrils, dipped in 
tallow, and held in the hand. 
Afterward a cup was added 
to catch the dripping grease. 
The candle of today had its 
origin in the twelfth cen- 
tury, A. D. With its ap- 
pearance began a great revo- 
lution in house lighting, and 
the clear, mellow light of the 
burning wax was as great 
an improvement over the 
smoky oil flame, as the mod- 


Roman Bronze 
Lamp which 
Burned Oil 


Modern Copper 
Reservoir Oil 
Lamp 


Sir Humphrey 
Davy, Inventor 
of the First 
Safety Oil 
Lamp for 
Miners 


Lighted Candle Showing Three Zones of Hydro-Carbon 
Flame, and Method of Draining and Burning Cooler 
Gas in Central Cone 


ground in 
During 


Types of Terra Cotta Lamps with Covered Oil Reser- 
voirs That Were Common in Ancient Greece 


comprised practi- 
cally within the 
past century. Better and 
purer fats are produced 
more economically than in 
the days of our great-grand- 
parents, and the candle of 
the present is vastly supe- 
rior even to that of only a 
score of years ago. 

Toward the close of the 
eighteenth century, owing 
to the high cost of candles, 
considerable attention was 
given to the improvement of 
oil lamps. In 1783, Leger 
invented a _ circular wick 
that did away with most of 
the bothersome smoke and 
fumes of burning oil, as it 
exposed practically every 
part of the oil supply to the 
air, thus insuring a more 
perfect combustion. In 
1784, Aimé Argand of Paris 
invented his celebrated 
lamp, which consisted of 
two- concentric tubes be- 
tween which the cylindrical 
wick is contained. A chim- 
ney was afterward added 
by Quinquet, strengthening 
the draft and correspond- 
ingly improving the light. 
The perfection of the Ar- 
gand light marks a distinct 
epoch in the history of arti- 
ficial light. As one writer 
said: “Between the an- 
cient lamps and the lamps 
of Quinquet, there is as 
much difference as between 


the chimney place of our parlors and 
the fireplaces of our original Aryan an- 
cestors, formed by a hole dug in the 


the center of their cabins.” 
the evolution of the oil lamp, 
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another illumi- 
nant was slowly 
making itself 
known, As early 
as the beginning 
of the eighteenth 
century the Rev. 
Joseph Clayton in 


For many years 
it had been 
known that cer- 
tain substances 
such as lime and 
magnesia became 
powerfully incan- 
descent when suf- 


England experi- 
mented with the 
distillation of coal and pro- 
duced a gas that is not only 
inflammable, but is likewise 
a good illuminant. If pow- 
dered coal is placed in the 
bowl of a common clay pipe, 
and then covered with plas- 
tic clay and heated, a thin 
stream of coal gas will issue 
from the pipe, as every up- 
to-date school boy can tes- 
tify. No practical use was 
made of this discovery until 
1798 when William Mur- 
doch, a Scotsman, fitted up 
a simple coal-distilling ap- 
paratus by means of which 
he lighted his workshop. 
Within a few years after- 
ward coal gas became a 
common illuminant. In 
1820, Neilson, of Glasgow, 
discovered the principle of 
the common flat burner now 
so generally used, and ap- 
parently, the use of coal gas 
had solved the problem of a 
cheap, safe, and convenient 
light for the household, 

The experiments of Davy 
and Faraday with electricity, 
however, were significant 
forerunners of the marvels 
of the electric light, after- Lamp 
ward developed by 
Gramme, Jablochkoff, paratus 
Brush, Edison, and a host Mighee! Fara- 
of others. Soon the gas mentor with 
manufacturers began to fear velopment of 
this new Richmond in the F'**tt'*!t¥ 
field and made strenuous efforts to save 
the millions invested in their business. 
Fortunately the solution of the prob- 
lem was at hand—the incandescent gas 
mantle. 


Carbon Arc, Carbon- Filament Incandescent Electric ficiently 
Lights, and Mantle for Incandescent Gas Light 


heated, 
Calcium light, 
produced by causing a stick 
of burnt lime to become in- 
candescent through the in- 
tense heat of an oxygen-hy- 
drogen flame, had been used 
quite commonly in the pro- 
duction of stereopticon 
views and for other purposes 
where a powerful light was 
required. Its great draw- 
back, of course, was its ex- 
pense and its impracticabil- 
ity in the household. The 
time was at hand, however, 
when the principle underly- 
ing the calcium light was to 
be given a wider applica- 
tion, and mankind was to be 
presented with a new illumi- 
nant. In 1882, an incandes- 
cent mantle, made of threads 
of calcined magnesia, was 
exhibited as a wonderful 
curiosity in the Crystal Pal- 
ace, London, Over in Ger- 
many, Auer von Welsbach, 
experimenting with other 


Early Type of Dynamo and Exciter Which was Used 
in Providing Current for the First Arc Lamps in 
Electric Lighting 
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substances besides calcium and magne- 
sium, found that the oxides of certain 
rare metals, such as thorium, cerium, 
zirconium, etc., glow strongly under 
the influence of great heat. This was 
the beginning of the modern incandes- 
cent mantle, the sturdy rival of the 
magic of the electric light. 

The manufacture of the incandes- 
cent mantle, as described by Williams, 
is interesting. “In the ordinary method 
of manufacturing mantles, a cotton- 
net cylinder about eight inches long, 
more or less, according to the size of 
mantle required, is made, one end be- 
ing contracted by an asbestos thread. 
A loop of the same material, or in 
some cases a platinum wire, is fastened 
across the opening, to be used for sus- 
pending the mantle when in use. The 
cotton-thread cylinder is soaked in a 
solution of the nitrates of the metals 
thorium and cerium [about 99 per cent 
thorium with one per cent cerium] and 
is then wrung out to remove the ex- 
cess, stretched on a conical mold, and 
dried. The flame of an atmospheric 
burner being applied to the upper part 
at the constricted portion, the burning 
extends downward, converting the ni- 
trates into oxides, and removing the 
organic matter. Considerable skill is 
required in this part of the process, as 
the regular shape of the mantle is 
largely dependent upon the regularity 
of the burning. As a finishing proc- 
ess, a flame is applied to the inside of 
the mantle after it has cooled, to re- 
move all traces of carbon that may re- 
main. The mantle is now ready for 
use, but is so fragile that it can scarcely 
be touched without breaking, and such 
handling as would be necessary for 
shipment would be out of the question. 
It is therefore strengthened tempora- 
rily by being dipped into a mixture 
of collodion and castor oil, which, 
when dry, forms a firm but elastic 
jacket surrounding all parts. It is this 
collodion jacket that is burned away 
when the new mantle is ignited.” 

Another gas, acetylene, quite differ- 
ent from coal gas, is now forcing its 
way into common use. Acetylene gas 
is formed when calcium carbide is 


added to water. Calcium carbide is 
made when lime and ground coke, 
thoroughly mixed in the proportions 
of 46 parts of lime to 36 parts of coke, 
are fused at a temperature of 4,500 deg. 
Fahr., in the electric furnace. Its great 
illuminating power, its simplicity and 
convenience of production, and _ its 
cheapness, combine to make acetylene 
gas one of the best illuminants known 
to man. In addition to these qualities, 
it is the only gas that gives a clear, 
white light that is practically the same 
as sunlight. 

The light radiated from a Welsbach 
mantle is similar to that of calcium 
light, while that produced from oil, 
wax, coal gas, and acetylene, is due to 
particles of carbon becoming incandes- 
cent through intense heat. The heat 
responsible for this incandescence of 
the carbon particles is not due directly 
to the heat of the burning gases, but 
to the enormous latent heat set free by 
the decomposition into carbon and hy- 
drogen, of the acetylene always pres- 
ent in a hydro-carbon light. A candle 
flame, which may be taken as the type 
of all hydro-carbon flames, is com- 
posed of three distinct zones, as shown 
in one of the accompanying illustra- 
tions. 1—A dark central cone made up 
of gaseous products holding finely di- 
vided carbon in suspension. 2—A 
highly luminous part surrounding the 
inner cone. 3—An exterior envelope, 
slightly yellowish in color at the apex 
and bluish at the base, being the zone 
of complete combustion. The second 
figure shows how the cooler gas in the 
central cone may be drained off and 
burned, 

The story of electricity from Thales 
to Edison, reads like a romance. Lit- 
tle by little the application of this mys- 
terious, baffling fluid to the wants and 
needs of man, has made it his most 
useful servant, even though the nature 
of electricity itself is almost as much 
of a mystery in the twentieth century, 
A. D., as it was in the days of Thales, 
in the sixth century, B. C. Step by 


step, experiment by experiment, the 
knowledge of what electricity can do, 
rather than what it is, has come down 
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to us as a priceless heritage from a 
host of investigators. 

The first electric light, a true vol- 
taic arc, was made by Sir Humphrey 
Davy, early in the nineteenth century, 
when he coupled together 2,000 voltaic 
cells. The terminals from this pow- 
erful battery were pieces of charcoal 
about an inch long and one-sixth of an 
inch in diameter. By withdrawing the 
carbon points from each other, an arc, 
4 in. long, of dazzling whiteness, was 
produced. The consumption of the 
chemicals necessary for this manifes- 
tation of electrical transmission of 
power was so expensive, however, that 
the electric light remained a philosoph- 
ical toy for many years. In 1831, 
Faraday, who was Davy’s brilliant as- 
sistant, discovered the principle of 
magnetic induction, namely, that a 
magnet will induce a current of elec- 
tricity in a coil of wire, when the mag- 
net is moved toward or from the coil. 
This is the fundamental principle of 
the modern dynamo. Faraday’s experi- 
ment, nevertheless, remained unfruit- 
ful until 1870, when Gramme con- 
structed the first practical dynamo. 
Within the next decade Edison per- 
fected his incandescent electric lamp, 
believing that the incandescent bulb, 
rather than the arc light, was the solu- 
tion of the problem of household illu- 
mination, Edison’s search for suitable 
filament material was untiring. His 
first experiments, naturally enough, 
were with metallic filaments, such as 
platinum. Platinum, he found, has cer- 
tain peculiarities that preclude its use. 
One day, after lighting a cigar, he no- 
ticed the characteristic ash left by the 
burning of the wisp of paper used as 
a lighter. The twisted bit of carbon 
suggested the use of a carbon filament. 
After thousands of experiments with 
hundreds of different materials from 
every quarter of the globe, he evolved 
the now familiar carbon filament which 
glows in millions of lamps in all parts 
of the civilized world. 

The carbon filament, however, is ex- 
ceedingly wasteful of energy, as it uses 
only two to three per cent of the en- 
ergy applied, the balance being wasted 


in heat. The average man objects to 
paying $100 for $3 worth of light. 
Therefore the search for a more eco- 
nomical substitute began. A substance 
was sought whose melting point is ex- 


The Mercury-Vapor Lamp, with Fluorescent Reflector 
Which Helps Make White Light 


tremely high, and whose other proper- 
ties would adapt it for filament use. In 
1898, Welsbach introduced the osmium 
filament, a return to the metallic form 
first advocated by Edison. Osmium, 
while an improvement on carbon, was 
soon displaced by tantalum, a refrac- 
tory metal whose melting point is 
close to 5,200 deg. Fahr. Tantalum, 
in turn, has been displaced by tungsten, 
whose melting point is 5,500 deg. 
Fahr. The few hundred degrees be- 
tween the melting points of the two 
metals make a remarkable increase in 
the candlepower of the tungsten fila- 
ment over the tantalum form, and at 
this writing the tungsten filament ap- 
pears to be the acknowledged leader so 
far as efficiency and economy are con- 
cerned. 

In 1902, Peter Cooper Hewitt pro- 
duced an electric lamp which does 
away entirely with the use of a solid 
filament. The principle of this latest 
addition to the long list of electric 
lamps is simple. A long glass tube 
containing metallic mercury is ex- 
hausted of practically all its air. Some 
of the mercury in the tube immediately 
vaporizes and occupies the space va- 
cated by the air. This vapor glows 
brilliantly when a current of electricity 
is passed through it, and is about eight 
times as intense as that produced by 
an equal current in an ordinary incan- 
descent bulb. 

The light from a Cooper Hewitt 
tube, however, is quite deficient in red 
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rays, and therefore has a_ peculiar 
greenish hue. It is remarkably rich in 
actinic rays, being peculiarly adapted 
for photographic purposes. Neverthe- 
less, as a general illuminant, the ab- 
sence of the red rays was a hindrance 
to its use. Happily, in 1910, Hewitt 
corrected this defect by the invention 
of the Cooper Hewitt light-transform- 
ing reflector, based on the principle 
that certain wave lengths, ordinarily 


CHURCH STABS ITSELF WITH 
ITS SPIRE 

An unusual “freak” of the wind is 

shown in this illustration. During a 

heavy windstorm the tall, white spire 


Church Spears Itself with Its Own Spire, Which was 
Snapped Off in a Windstorm 

of the church which has stood on Town 
Hill, New Hartford, Conn., for almost 
one hundred years, was snapped off, 
and, turning over in the air, driven 
through the church roof like a spear 
thrown by a giant hand from the sky. 
“Town Hill Church Commits Suicide,” 
was the graphic headline displayed in 
one of the newspapers of the vicinity. 


ACROSS THE ATLANTIC WITH 
A THIMBLE BATTERY 


In no other respect is the contrast 
between wireless and submarine teleg- 
raphy more striking than in the amount 
of electrical energy required for trans- 


invisible, may become visible by what 
is known as fluorescence. (Fluores- 
cence and actinism will be explained 
in a later chapter.) 

The Cooper Hewitt light, with the 
addition of the fluorescent reflector, 
bids fair to revolutionize the art of ar- 
tificial illumination, owing to its sim- 
plicity, efficiency of candlepower per 
unit of electrical energy, and its moder- 
ate cost. 


mitting messages over the same dis- 
tance. Being so constructed as to send 
out the waves in almost all directions 
beside the particular one for which 
the message is intended, an ordinary 
wireless outfit must imply a tremen- 
dous waste of energy as compared with 
the ocean cable, in which the current 
is all concentrated in one delicate re- 
ceiving mechanism, So delicate is the 
latter that messages have been sent 
not only across the Atlantic but for 
double the length of the oldest At- 
lantic cable with the current from a 
silver thimble battery. 


SPICES AS PRESERVATIVES 
OF FOODS 


The value as preservatives of the 
spices so often used in preparing fruits, 
cucumber pickles, etc., for winter con- 
sumption, was dealt with recently in 
the Journal of the American Medical 
Association, 

“According to the observations of 
two experimenters, who used apple 
sauce as the material for study, ginger, 
black pepper and cayenne pepper do 
not prevent the growth of microorgan- 
isms; whereas cinnamon, cloves and 
mustard are valuable preservatives, and 
nutmeg and allspice delay growth. 
Cinnamon and mustard are particularly 
valuable, for they are palatable even 
when used in proportions that prevent 
all growth.” 

“The active antiseptic constituents 
of mustard, cinnamon and cloves,” the 
Journal continues, “are their aromatic 
or essential oils, Cinnamon, for exam- 
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ple, yields cinnamic aldehyde, which 
appears to possess a preservative ac- 
tion superior to that of benzoic acid. 

“In view of these experiments, it 
seems rational to urge the more liberal 
use of the delicious cinnamon and 
cloves in place of such ineffective spices 
as pepper and ginger. It is a lucky co- 
incidence that some of the most ef- 
fective flavoring spices help to keep 
food from spoiling.” . 


CORPORATION MONOGRAM A 
CARICATURE 


A street car company of Washing- 
ton, D. C., recently changed the design 
of its.tickets. The former tickets had 
borne the picture of George Wash- 
ington. 

A few days after the new tickets had 
been issued, officers of the company 
were somewhat surprised at the query, 
“Why did you put Roosevelt's picture 
on the tickets instead of Washington's, 


THE CAPITAL TRACTION COMPANY 
WASHINGTON,O.C 


Turn_the Picture Bottom Side Up, and See the 
Caricature of a Well Known Statesman 
and why upside down?” As Roose- 
velt’s picture was not on the tickets to 
their knowledge, the officers investi- 
gated to see what had caused the 
query. 

On the tickets, upside down, the 
initials of the company were seen to 
bear a slight resemblance to a carica- 
ture of the ex-President. 


AVIATION RECORDS BY LOW- 
POWER MOTOR 

The lowest-powered engine shown 
at the recent Paris aviation shew is 
that illustrated herewith—a 28-hp., 
two-cylinder Nieuport motor. This 
motor, in addition to being one of the 
lightest (140 Ib.) and lowest-powered, 
is also the cheapest with which im- 
portant flight records have been made. 

Though a fine example of gasoline- 


engine construction, being well built 
and carefully finished, and made of the 
finest materials, the records to its 
credit are due less to the motor than to 


The 28-Horsepower, Two-Cylinder Nieuport Motor, 
which Holds Records 


the wonderful efficiency of the Nieu- 
port monoplane, which flies at high 
speeds with less power than any other 
machine so far built—principally be- 
cause of its excellent streamline body 
and unique wing sections, 

The bore of the motor is approxi- 
mately 514 in., with a stroke of 6 in. 

The skeleton steel pedestals on 
which the motor is mounted are of in- 
terest, in that they constitute the reg- 
ular means of fastening it to the front 
of the aeroplane body, the cylinders 
being simply strapped directly to the 
side members of the fuselage. 


STAMPING THE HAND AS A 
PASS-OUT CHECK 

A novelty in pass-out checks was 
tried with “more or less success,” the 
accent probably on 
the “less,” at an en- wail’) 
tertainment recently | 
given in London. 
The patrons who 
wished to leave the 
building during the 
intervals had_ the 
palm of one hand 
marked with a rub- 9 
ber stamp. That is, } 
unless they refused, 
which many of them 
did. One of the ad- 
vantages claimed for this type of pass- 
out check is the impossibility of trans- 
ference, 
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Courtesy Sketch, London 


1, Buildings and Apparatus Used for the Purpose of Find- 
ing Time, and Declination and Hour-Angle of Heavenly 
Bodies —2, Another View of the Same Apparatus — 3, 
For Finding the Sun's Declination by Observing Its 
Shadows in Circles—4, Ruins of Structures Used for 
Determining the Altitude and Azimuth of the Sun and 
Other Heavenly Bodies 


ANCIENT ASTRONOMY IN 
INDIA 


In certain points the Brahmans, ac- 
cording to Sir William Wilson Hunt- 
er’s recent book on the peoples, history 
and products of the Indian Empire, ad- 
vanced beyond Greek astronomy, but 
the Mohammedan conquest of India 
(about the twelfth century) put a stop 
to further independent progress. 
Hindu observers of note arose at rare 
intervals through the succeeding cen- 
turies, but in the eighteenth century 
(1710-1735), Rajah Jai Singh II 
erected a chain of observatories at 
Jaipur, Delhi, Benares, Muttra, and 
Ujjain. What is left of the structures 
used by ancient Indian astronomers at 
Delhi is shown in the accompanying 
illustrations. 


AMERICAN HOME OLDER THAN 
THE NATION 


Archeologists may be surprised to 
learn that there is a dwelling house 
for human habitation on the American 
continent that antedates, probably by 
centuries, the birth of Columbus. Fur- 
ther it might surprise them still more 
to learn that this house is being occu- 
pied today by a sturdy young couple 
of modern Americans who came to it 
on their honeymoon and have made it 
their abode since. Such, nevertheless, 
is the case. The house is in reality 
the stump of an immense cedar tree 
which, for probably 1,000 years, grew 
in the primeval forest that existed 
where the town of Edgecomb, Wash., 
now stands, 

Several years ago this great forest 
monster was slain for the purpose of 
making shingles from its timber. The 
stump was sawed and cut about 12 
ft. above the ground. The center of 
the tree near the stump was badly 
rotted, and when a young farmer de- 
termined to establish his home, he dug 
out the interior and found that the out- 
side rim of the stump was firm and 
solid. By means of an adz and by fire 
he hollowed out the interior, leveled 
off the floor, installed a door and a 
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Stump of Thousand-Year-Old Cedar Tree Transformed to Cottage Home for Pacific Coast Couple 


window and put on a crude roof, 
shingled with cedar boards. 

Then he was ready for his bride, and 
that she is happy in her novel little 
home, is indicated by her bright smile. 
The interior of this stump affords a 
space of about 14 by 16 ft. which is di- 
vided into two rooms. Here the young 
couple are comfortable, and although 
they have no room to spare, the nov- 
elty of their home offsets this trifling 
inconvenience, 


ANCIENT PANAMA ROAD TO BE 
MACADAMIZED 


The oldest road in America is to be 
macadamized by the Isthmian Canal 
Commission. It is the road which runs 
from the old city of Panama to Cruces, 
on the Chagres River, and its very 
roadbed seems permeated with the at- 
mosphere of treasure and adventure 
seeking. It was used before 1537 and 
was paved with cobblestones and flat 
rocks. Over it passed the treasure 
caravans and treasure seekers in the 
days when the golden galleons of Spain 
used to sail the Spanish Main. Then 
it fell into disuse, but was again to be 


the highway of treasure seekers, for it 
was used in the fevered days of Cali- 
fornia gold as a link of the Central 
America route, 

About 18 miles of the famous treas- 
ure road will be macadamized. 


NON-DETACHABLE TAG FOR 
EXPRESS PACKAGES 


A French railroad employe has re- 
cently patented an addressing tag for 
express and other packages, which he 
claims cannot 
accidentally be 
detached and 
lost, thus insur- 
ing safe and 
prompt delivery 
and saving the 
railroads and 
other carriers 
much loss in 
damages for lost 
articles, The tag 
proper, of tough 
cardboard, has two perforations and a 
metal wire is inserted therein as 
shown. This prevents the end of the 
tag being torn off. It has been adopted 
for use by several French railroads. 
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HIGH AUTOMOBILE STAND FOR 
REPAIR WORK 


In an endeavor to do away altogether 
with-the deep, dark repair pits of au- 
tomobile garages, one of the employes 
of an automobile company in Minne- 


An Automobile Repair Stand which Gives the Garage Repairmen 
Exceptional Working Room and Light under the Car 


apolis, Minn., has devised the high re- 
pair stand shown in the accompanying 
illustration, The stand or rack is 
equipped with small wheels, which 
enable the repair men to move it about 
the shop, and the rails upon which the 
automobile rests are made of steel U- 
beams. The automobiles are elevated 
to the height of the stand by means of 
the ordinary freight elevator, if the 
garage or shop is so equipped, or by a 
special lifting elevator located at a 
convenient point. The unusual height 
of the stand assures exceptional light 
and working space beneath the car. 
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LONG BRICK WALL MOVED 
BODILY 


In order to widen the train shed of 
one of the railroad stations in Ant- 
werp, Belgium, it was found necessary 
to move a brick wall, about 236 ft. in 
length, a distance of 80 ft. 
The plan first decided upon 
consisted of demolishing 
the wall and rebuilding it 
of the same material at the 
new location, but when 
the contractor undertook 
to do this, he found that 
the masonry construction 
was so solid that tearing it 
down would so damage the 
old material that it could 
not be used over again. 
Therefore, he had the wall 
cut off in one solid piece, 
and moved on rails to its 
new location. The com- 
plete operation was accom- 
plished by 18 men in 14 
days, the actual moving taking but 27 
minutes. The plans were so well car- 
ried out that not even one crack ap- 
peared in the wall. ; 


PHOTOGRAPHIC STAMP 


A concern in New York is manu- 
facturing a rubber stamp which, it is 
claimed, will accurately reproduce 
anyone’s photograph. It is described 
as a half-tone cut made of rubber, and 
may be used to stamp a portrait on 
letter-heads, books, etc. Ink pad and 
roller are provided. 


HOW A MOONSHINER PLIES HIS ILLICIT TRADE 


Regardless of the fact that hun- 
dreds of mountaineers in the South 
have been dragged into the federal 
courts, tried and convicted and have 


served sentences for manufacturing 
illicit whiskey, called “moonshine,” 


they continue to make it. On the 
lone mountain sides and mountain 
farms it is almost impossible to raise 
anything else but corn, The moun- 


taineers contend that it is too far to 
haul their product to the markets to 
accept whatever price the market-men 
see fit to give them. Therefore they 
find it extremely more profitable to 
distill it into whiskey, for which they 
have no trouble in getting sales, 
usually at good prices. 

The accompanying picture is of a 
crude distillery in the upper part of 
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South Carolina Mountaineer Making “Moonshine” Whiskey while His Son Mounts Guard. This is One 
of the Few Photographs in Existence of an Illegal Distillery in Actual Operation 


Greenville county, S. C., in what is 
known as the famous “dark corner” 
of the South. It is one of the few 
photographs in existence of a moon- 
shiner at work. The distiller and his, 


little son are shown in the picture. 
The boy sits around the distillery as 
a watchman. At the approach of sus- 
picious characters, or at the sound of 
queer noises, he notifies his father. 


AUTOMATIC ICE-CREAM CONE MACHINE 


An inventor of Bothell, Wash., has 
designed an automatic ice-cream cone 
machine which turns out 5,000 cones 
an hour. The invention has a sanitary 
as well as an economic side, doing 


General View of the Automatic Cone-Making Machine, 
Showing the Molds, Some of Which Have the Mold 
Covers and Formers Raised 


away to a great extent with the neces- 
sity of touching the cones with the 
hands, 

The machine comprises a revolving 
carrier formed of a series of molds ex- 


The Mold Covers Raised, Showing the Automatic 
Mechanism Which Feeds the Required Amount of 
Batter into the Molds 
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tending out from the hub like the 
spokes of a wheel, each arm or mold- 
series having a top, the under side of 
which is spiked with cone formers. As 
the machine revolves, the mold covers, 
with cone formers attached, are lifted, 
allowing the batter to be automatically 
poured into the molds; the covers de- 
scend, the cone formers enter the mold, 
and the cones are formed. Then, as the 


machine continues on its revolution, 
the batter-filled molds pass through a 
gas-heated oven, are baked, the molds 
spread, and the cones are delivered 
onto a belt conveyor, which takes them 
to the packing table. 

The machine requires the service of 
only one attendant, and consumes only 
500 cu. ft. of gas per hour in the cook- 
ing operation. 


THE CRUMBLING CLIFFS OF 
DOVER 


Several large falls of cliff occurred 
recently in the neighborhood of Dover, 
Eng., and much fear was expressed 
that the crumbling would continue, as 
several enormous fissures have ap- 
peared. One of the latest falls con- 
sisted of many hundreds of tons, and 
was in a peculiar fan-like formation, 
opening out from a few feet wide at 
the top of the cliff to about 60 ft. at 
the base. 

The chalk cliffs of Dover have a 
height ranging from 300 to 600 ft. The 
recent crumbling, said to be due to 
frost, following excessive rains, is 
close to the point where the great 
landslide occurred about a year ago. 
The illustration shows a section of the 
crumbling cliff and a traffic railway 
very near the edge. 

Cable reports say that inroads are 
also being made by the sea on the 
French coast of the English Channel. 


The sea is slowly eroding the sand 
dunes which form the natural protec- 
tion of the land, and some 10,000 
acres of farm land is in danger at one 
point. 


HOTEL HAS DOG KENNEL ON 
ROOF 


The problem of caring for dogs in 
hotels has been solved by the manage- 
ment of a New York hotel through the 
installation of a kennel on the roof. 
This kennel is equipped with steam 
heat, electric lights and running water, 
and part of the roof has been fenced off 
so that the dogs can enjoy a run in fine 
weather, The dog guests of the hotel 
have numbered as high as 35 or 40 at 
a time, and are looked after by a spe- 
cial staff. 


@The newest Paris novelty is a tiny 
roulette wheel contained in the handle 
of a parasol. 


A Section of the Chalk Cliffs of Dover, Showing How They are Crumbling 


{ 
| 
f 
| | 


wig 


POPULAR MECHANICS 719 
SLIDE-WIRE BRIDGE SHOWS ALKALI IN SOILS 


Through the use of an instrument 
known as “the slide-wire bridge,” a de- 
vice often used in determining the 
electrical resistance of a conductor, the 
United States Department of Agricul- 
ture has found it possible to examine 
the thousands of acres of soil within 
the arid regions of the United States 
and determine accurately whether 
these soils are excessively charged 
with alkali. The testing of soils to de- 
termine the amount of harmful solu- 
ble salts present is particularly impor- 
tant where the government has opened 
up Indian reservations for settlement, 
and on the lands adjacent to the big 
federal irrigation projects. Irrigation 
has tended to bring alkali to the sur- 
face, and the lands so affected have to 
be treated by flooding and otherwise, 
so it is of great importance that the 
amount of alkali in the soil be accu- 
rately known to a depth of at least 6 ft. 

The slide-wire bridge used by the 
government is constructed as a field in- 
strument. The illustrations show the 
instrument ready for use and an inte- 
rior view. In order to determine the 
character of the soil at any particular 
point, the field party takes a sample of 
the surface soil to a depth of one foot. 
This is usually a dry soil, and in order 


Slide-Wire Bridge Used by Government in Deter- 
mining Amount of Alkali in Soils 


to determine its alkaline condition, a 
carefully selected subsample is taken, 
thoroughly mixed with distilled water 
to the point of saturation, and placed 
in the rubber cup which forms a part 


of the slide-wire bridge. Then the 
contact on the slide wire is moved 
along the slide wire and the telephone 
receiver is held close to the operator's 
ear. When no 
buzzing sound is 
heard in the tele- 
phone, or the 
buzzing re- 
duced to a mini- 
mum, the read- 


Interior View of the Apparatus 


ing upon the dial is taken. This read- 
ing shows the resistance in ohms ex- 
perienced by the current in passing 
through the rubber cell filled with the 
saturated soil. 

The operator is then able, through 
the use of a carefully prepared table 
of resistances, to read off the degree 
of alkalinity of the soil which corre- 
sponds to the readings of the electrical 
bridge. This operation is repeated for 
each successive foot down to a nor- 
mal depth of 6 ft. The mean of the six 
readings is taken to represent the al- 
kalinity of the soil at that particular 
point. 

The entire principle involved de- 
pends upon the fact that the resistance 
offered to a flow of an electrical current 
through either water or saturated soil 
varies with the amount of dissolved salt 
contained in either the water or the sat- 
urated soil, Pure water or an insolu- 
ble soil would give an infinitely high 
resistance. The ordinary soil, suff- 
ciently free from alkali salts to be capa- 
ble of profitable crop production, 
would give a very high resistance 
measured by thousands of ohms. A 
soil slightly alkaline, but capable of 
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producing many crops, would give a 
resistance measured by hundreds of 
ohms, while with the increasing alka- 
linity, the resistance to the flow of the 
electric current through the saturated 


soil would rapidly decrease. In other 
words, the resistance in the cell filled 
with soil is inversely proportional to 
the amount of soluble salt in the exam- 
ined soil. 


' MOTORCYCLE DASH BETWEEN TWO TRAINS 


John E, Hogge, president of the 
University of Illinois Motorcycle Club, 
who made a trip across the United 
States with two companions, tells, in 
an article in an English motorcycle 
magazine, of a remarkable and thril- 
ling dash he made between two trains 
while crossing one of the eastern 
states. Running a few hundred yards 
ahead of his companions, Hogge 
reached the crest of a hill which ran 
downward a distance of two miles at a 
steep grade. At the bottom two rail- 
road tracks crossed the road, and then, 
beyond, the road went uphill again at 
an exceptionally «steep grade. The 
only way of getting up the hill be- 
yond the tracks without becoming 


stalled was to rush down the first hill, 
so he opened the throttle wide and 
made the start. 

Before running halfway down, the 
machine was going faster than the en- 
gine could drive it, so Hogge shut off 
the power and began to coast. When 
nearing the bottom, the hand of the 
speedometer registered 75 miles an 
hour. We will let him tell the rest of 
the story: 

“IT was shooting along at this meteor- 
like pace and was within 100 yd. of 
the railroad tracks, when out of the 
corner of my goggles I saw a pas- 
senger train coming down the first 
railroad track. I| had scarcely seen 
the first train when there came a 


Courtesy Motorcycling, London 


College Motorcyclist in a Remarkable Dash between Two Trains, Missing the Cow-Catcher of One by 
About Six Inches and Feeling the Other Graze the Rear Tire 
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freight train going the other way on 
the further track. For me to try and 
stop in the short distance I had be- 
fore me would have been suicide, I 
do not know to this day whether I 
applied the brakes, or just what I did, 
but I shot between the trains, missed 
the locomotive of the passenger train 
by not more than six inches, and felt 
the freight train graze my rear tire as 
I shot out of the way.” 


FOUR-STORY HOUSE ON A 
SIXTEEN-FOOT LOT 
How, with a little initiative and in- 
genuity, a 16 ft. wide lot can be utilized 
for a comfortable home of ten rooms, 
may be seen at Pittsburg, 


open arch lies between the hall and 
the parlor so that the latter really ex- 
tends across the house. The parlor 
itself is 14 ft. long and 10 ft. 4 in. wide, 
but, with the middle hall, really meas- 
ures 18 ft. in depth. 

The dining room, finished in dark 
oak, with paneled ceiling, a bay win- 
dow and handsome fireplace, is across 
the hall. It is 13 by 10 ft., exclusive 
of the bay window. In the rear is a 
large kitchen, 

On the third or next floor are three 
bedrooms above the parlor, dining 
room and kitchen; and a toilet room 
above the hall. There are three bed- 
rooms on the fourth floor. 

The house is built of cream-colored 


Pa. <A business man of 
that city has solved such a 
problem with conspicuous 
success, 

The house stands in a 
beautiful residence district. 
The lot is 123 ft. deep, and 
as the grade is almost a 
story above the streets, it 
was a simple matter to pro- 
vide a four-story house by 
turning what would ordi- 
narily be the cellar into a 
combination first floor and 
basement. The building 
sets back 34 ft. from the 
front and measures 51 ft. 


6 in. in depth. In appear- 
ance it gives the impres- 
sion of a house 25 ft. wide, 
rather than one of only 16 ft. 

The general plan and design were 
outlined by the owner himself, assisted 
by his wife; after which an architect 
drew the working plans. These pro- 
vided for the utilization of every inch 
of floor space. Thus the big sitting 
room on the first or street floor is 23 
ft. long, the room extending under the 
front porch. Across the hall is the 
furnace room, 13 by 12 ft., and beyond 
this the laundry, 13 by 10 ft. In the 
rear is the vegetable cellar. 

Entering from the front porch on 
the next floor one passes into the hall, 
which is 3 ft. 4 in, wide. A spacious 


Pittsburg House Built on Lot Only 16 Feet Wide 


brick, with stone trimmings and slate 
roof. The walls and steps of the 
porches are of concrete. 

The owner says he has discovered 
some astonishing things as to the heat- 
ing of his home, for which natural gas 
is used as fuel. Although heated 
throughout by a hot-water system, his 
bills for last November amounted to 
only $2.48. For 15 days of October 
the amount of gas consumed was so 
small that no bill was rendered. He 
ascribes this low cost of heating in 
part to the heavy concrete construc- 
tion of the basement, which tends to 
prevent radiation through the walls. 
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SHIPPING A LARGE CEMENT 
KILN 
The illustration shows how one of 


the three large kilns for a Portland- 
cement plant at Superior, Neb., was 


PROPOSED HARBOR FOR CAPE 
LOOKOUT 


The board of United States army 
engineers detailed to look into the mat- 
ter of a harbor of refuge for shipping 
needing escape from the 


Transporting a Cement Kiln Weighing About 150 Tons 


shipped to its destination. It is about 
8 ft. in diameter and weighs in the 
neighborhood of 150 tons. The trans- 
portation was done on three flatcars. 


dangers of Hatteras, reé- 
ommend that such a har- 
bor be constructed at Cape 
Lookout. It is estimated 
that a harbor 40 ft. deep 
and covering an area of 
approximately 575 acres 
can be provided at this 
point by the construction 
of a breakwater. The cost 
of the project would be $3,- 
500,000, and the engineers 
urge that Congress provide 
an immediate appropria- 
tion of $500,000. 

Cape Hatteras has long been known 
as one of the graveyards of the 
oceans, on account of the many wrecks 
which occur in its vicinity each year. 


UNDERSLUNG MOTORCYCLE HAS REVERSE DRIVE 


A new motorcycle of the underslung 
type, manufactured in Cleveland, 
Ohio, has several interesting features, 


A Unique Design of 
Motorcycle Hav- 
ing a Reverse 
Drive 


the most radical of which is a reverse 
drive. The friction drive, which is a 
unique feature, gives any variation of 
speed desired, from 30 to 1 on low and 


3 to 1 on high, with 10 to 1 on reverse. 
The lever on the right throws out the 
clutch when pushed forward, and this 
allows the speed to be changed by the 
lever on the left footboard. Or, by 
pushing the first-named lever still 
further forward, the band brake is 
operated. It is claimed that this band 
brake and the reverse drive give ab- 
solute safety and control. 

The idler wheels at- 
tached to each side of the 
frame are lowered by 
means of a lever mounted 
at the right of the seat, 
and are raised by pressing 
a button on the foot- 
board. The construction 
of the front hub and axle 
is such that the entire load 


of gy half of the machine is- 


supported directly by the axle. The 
forks leading to the steering shaft are 
used simply to guide the wheel. 
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FEARED PATENTS WOULD END 
IN 1844 


Only a few months ago the mechan- 
ical world: was interested in the fact 
that the number of patents issued by 
the United States Patent Office had 
reached a total of one million. This 
fact was commented on widely by the 
press, there being an almost unani- 
mous opinion expressed that, despite 
this enormous total, the world was as 
yet but on the threshold of invention 
and scientific improvement. It is in- 
teresting to compare with this view, 
that expressed in the annual report for 
the vear 1844 by Henry L. Ellsworth, 
then Commissioner of Patents, where 
he says: “The whole number of pat- 
ents issued by the United States Pat- 
ent Office up to January Ist, 1844, was 
13,523. The advancement in the arts 
and inventions from year to year taxes 
our credulity and presages the arrival 
of that period when human improve- 
ment must end.” 

It is further told, on the authority 
the chief examiner of the Patent 
Office that about that year of 
grace, 1844, an examiner of pat- 
ents, employed at a good salary, 
voluntarily resigned his comforta- 
ble berth and engaged in private 
business, because, he said, all the 
inventions had about been made, 
and he would be discharged in a 


few months anyhow -for want of 120-Ton Solid Casting Con- 

= structed to Support the 
Shafts ofthe InnerPropellers 
and for the Mounting of the ‘a 
Rudder of the Hamburg-American Liner ~ Imperator” 


applications to examine! 

And yet, at that time, the steam 
railroad was in its infancy; the 
sewing machine, still in the stage of 
clumsy experiment, and the telegraph, 
an unperfected toy; the telephone, the 
phonograph, the X-ray, the electric 
railway, the bicycle, the automobile, 
the aeroplane, the electric light, and 
scores of other inventions that are now 
considered every-day necessities, were 
scarcely even dreamed of. 


CThe De Beers group of diamond 
mines in the South African fields has 
vielded diamonds totaling at least 
67,000,000 carats, and worth more than 
$500,000,000, 


RUDDER MOUNTING FORA 
GREAT LINER 


The great size of the stern 
piece which will support the 
rudder and the shafts of the 
two inner propellers of the 
Hamburg-American liner 
“Imperator” which is now 
building in Hamburg, is 
clearly shown in the accom- 
panying illustration. It is a 
solid casting 5714 ft. high, 
weighing 120 tons. 

The “Imperator” will 
have a length of 880 ft., a 
beam of 9634 ft., a depth of 
10314 ft., and a displacement 
f 50,000 tons. It will have 
accommodation for at least 
5,000 passengers. 


NEW YORK CAFE HAS FOOD 
TASTER 


One of the flourishing New York 
cafés has employed a taster, according 
to the Hotel World, in order that no 
unhygienic food may be unwittingly 
served. Not a dish, particularly fish 


courses, is served until a portion of it 
has been sampled by the taster, In 
commenting upon the innovation, one 
source of information features the fact 
that the taster is still alive after four 
months’ of service. 
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ESSENTIAL OIL A RIVAL OF X-RAY 


making of thorough 
examinations. Instead 
of having to dissect the 
heart, after a death 
from heart disease, to 
study the conditions, 
all that will be neces- 
sary will be to treat 
the heart with the es- 
sential oils, making it 
possible to look 
through it and study it 


Courtesy Illustrated London News 
The Arteries and Nerves of the Teeth of a Sheep’s 


Jaw Revealed by Saturation with Essential Oils 

Dr. Karl Werner Spalteholz, profes- 
sor of anatomy of the University of 
Leipzig, Germany, has discovered a 
means of studying the internal an- 
atomy of dead bodies, human and ani- 
mal, which is said to surpass the X- 
ray for this class of work. He 
saturates with various essential oils the 
bones and tissues to be examined, and, 
as a result, they become so transparent 
that every detail of the structure, the 
interior of the bones, the nerves, blood- 
vessels, etc., can be seen in all their 
wonderful ramifications and beauty. 
The X-ray, on the other hand, simply 
enables the various tissues to be seen 
as a more or less defined dark mass, 
with the bones as well defined opaque 


shadows. 

As yet it is only possible to 
use the essential oils in the 
examination of dead animals 
and parts of animals, but hope 
is expressed that a way will he 
discovered to inject these oils 
into living tissues without in- 
jury, to make possible the 
illumination of the various or- 
gans of man’s anatomy. How- 
ever, even though the method 
progresses no further, it is 
a great advance in medical 
science, as it reveals the anat- 
omy of tissues in such a per- 
fect manner as to obviate the 
necessity of dissection for the 


A Frog Made 
Transparent 
When Given 
the Essen- 
tial-Oil 
Treatment, 
RecentlyDis- 
covered by 
Professor 
Spalteholz 


A Word Writ- 
ten on Paper 
was Made 
Visible 
through a 
Board by 
Treating the 
Board in Es- 
sential Oils 


= as a whole. 
The whole 
| skull, so 
treated, can be 
studied after 
death without 
dissecting, 


CA number of 
the sailing ves- 
sels still being 
used in coast- 
to-coast trade 
around Cape 
Horn will be 
equipped with 
auxiliary en- 
gines that 
they can use 
the Panama 
Canal. 
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Two means of transportation in Norway's mountains are shown side by side in the accompanying 
illustration of a reindeer sleigh anda locomotive. The railway runs to Finse, a mountain resort of Norway. 


TURPENTINE GROVE ONCE A FLORIDA JUNGLE 


The picture shows a familiar scene 
in many parts of Florida. The jungle 
of palms and other shrubs has been 
cleared away and burned. The trees 
have been bled for turpentine five or 


six years, as indicated by the large 
amount of bark removed. They will 
endure perhaps two or three more 
seasons and will then die. If cut down 
and worked up into lumber promptly, 


A Florida Turpentine Forest, Showing How Trees are Scarred to Obtain the Sap 
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a very fair grade of material will re- 
sult, but if allowed to stand, the trees 
will deteriorate rapidly and can then 
be used only for firewood. Already 
builders are complaining because of the 
lack of vitality in lumber cut from 
such trees. 

After the trees are gone, this land 
will be cleared of stumps and be ready 
for farming purposes. Such is the 
steady evolution of hundreds of thou- 
sands of acres, now progressing relent- 
lessly in the state of Florida. 


TO TUNNEL MONTREAL’S 
FAMOUS MOUNT 


The old rule that “you cannot have 
your cake and eat it too” has been dis- 
proved by an undertaking of the 
Canadian Northern Railway by which 
it has secured an. entrance into the 
heart of Montreal, with all the high- 
priced real estate which that involves. 
By an expenditure of $25,000,000 for a 
three-mile bore through the solid gran- 
ite of Mount Royal a prospective profit 
has been made amounting to several 
million dollars—how many remains to 
be seen. 

For generations Mount Royal has 
been a harrier against the expansion of 
the business and residence districts of 
Montreal. When the Canadian North- 
ern needed a terminal there, the Mac- 
kenzie and Mann crowd took a leaf out 
of their own book, one marked Rio de 
Janeiro, Brazil. Down there the Mac- 
kenzie and Mann syndicate with $100,- 
000,000 bought the heart of the city, 
razed the buildings, regraded and re- 
mapped the streets and blocks and 
made a huge profit by creating the most 
beautiful city in the world, one where 
the sidewalks are mosaic. With this 
success in mind, it was decided to buy 
4,500 acres on the opposite side of 
Mount Royal and then put those 4,500 
acres only eight to 15 minutes from the 
heart of the city, and utilize the trans- 
formation for a huge real-estate deal 
which should more than make good the 
cost of the expensive right-of-way 
property through the heart of the city 
and of tunneling the mountain. 
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To carry out this gigantic scheme it 
was, of course, necessary to keep 
secret the real plans of operation, and 
for over a year the railroad’s land men 
have matched their wits against the 
utmost efforts of newspaper reporters 
and real-estate agents who kept up a 
vigorous and subtle probe to learn the 
facts. Once or twice an abrupt 
change of plan was necessary to off- 
set embarrassingly good guesses which 
were made. The new station of the 
Canadian Northern will be within one 
block of St. James Cathedral and the 
trains of the transcontinental system, 
drawn by smokeless electric engines, 
will enter the city hundreds of feet be- 
neath a portion of the business dis- 
trict and come to a stop in a station 
between St. Monique and Cathcart, 
and Dorchester and Lagauchetiere 
streets. The water front would be 
reached by a right of way on an ele- 
vation directly through the center of 
the city. 

It is estimated that the tunneling 
through the granite for three miles, 
the new hotel and station, the right 
of way and terminals, and probably the 
new shops of the railroad on the 
banks of the Back River, all will be 
paid for by proceeds of lots which 
now are farm lands because they are 
and have been slow of access from the 
business district. The tunneling will 
begin this spring simultaneously at 
both ends. A hotel will be demolished 
and other buildings razed to make way 
for the new railroad hotel and the 
station. Completion of the work is 
set for Jan. 1, 1914, when the Mon- 
treal business man and his family will 
be whisked to a suburban home in a 
fraction of the time now consumed in 
reaching the residence district by the 
surface tramways. 

In locating the line a gradient of 40 
ft. to the mile to the mouth of the tun- 
nel and 35 ft. to the mile through the 
tunnel was secured. The tracks will 
not emerge to the surface even at the 
terminal station, but for trains which 
run to the water front the surface will 
be reached soon after the station has 
been left behind. 
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A Motor Fire Engine Which Threw 880 Gallons of Water per Minute in 12-below-Zero Weather 


NEW TYPES OF MOTOR FIRE APPARATUS 


In the accompanying illustrations 
are shown two new types of motor- 
driven fire-fighting apparatus, One is 
a combined fire engine, chemical, and 
hose wagon. It carries a considerable 
amount of hose, will pump 650 gal. of 
water per minute, has a sufficient sup- 
ply of chemical for ordinary contingen- 
cies, and will carry 15 firemen. Could 
it be equipped with large fire ladders, 
it would constitute a complete fire de- 
partment in itself. Its power plant 
develops 207 hp., and it has a speed of 
30 miles an hour. 

The other illustration shows a 
motor-driven and motor-pumping fire 
engine which has the pump mounted 
forward of the engine, between the 
front wheels, The weight of the com- 


plete machine is 13,000 Ib., it can make 
a speed of 38 miles per hour, and at a 
recent test at Rockford, Ill., threw 880 
gal. of water per minute for a period of 
two hours. During the tests in Rock- 
ford the temperature was hovering 
around 12 deg. below zero. 


LARGE TANK RAISED OVER 
LAMPBLACK PILE 


A rather unusual moving feat, solved 
in an unusual way, took place some 
time ago in Oakland, Cal., when im- 
provement to the water front of that 
city made the removal of a 30,000-bbIl. 
oil tank necessary. 

The problem was to get the tank on 
its new foundation, for between the old 


A Combined Motor Fire Engine, Chemical, and Hose Wagon Built for the New York Fire Department 


— 


POPULAR MECHANICS 121 
‘G 
| 
‘ 


] 


This 30,000-Barrel Oil Tank was Raised on Frames as 
a Means of Lifting It over a Huge Pile of Lamp- 
black Which Barred Its Removal from the Old to a 
New Site 


location and the new stood an immense 
pile of lampblack, the top of which was 
higher than the tank itself. All the 
contractors but one figured their bids 
on the assumption that it would be 
necessary to move the tank around the 
pile, but this one hit upon the scheme 
of jumping the lampblack pile, and as 
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a consequence his bid was much lower 
than the others. He did it by raising 
the tank on frames, as shown in the 
illustration, and made an _ excellent 
profit on the contract. 


DECARBONIZATION OF MOTOR 
CYLINDERS 


A new method of decarbonization of 
gasoline-engine cylinders, imported 
from England and giving promise of 
considerable success in the eradication 
of carbon-deposit troubles, consists of 
injecting oxygen into the cylinders by 
means of a special apparatus. The cyl- 
inders are first warmed by running the 
engine a few minutes, and then, on the 
application of a flame, the oxygen 
combines with the carbon until the 
whole is. burnt away. No dismantling 
of the engine is necessary in this 
method of decarbonization, which 
means a saving of time and trouble. 


BULL BESIEGED ON LONDON ROOF 


London has experienced another un- 
usual housetop siege, requiring much 
strenuous campaigning, but this time 


to the top of a five-story dwelling in 


York Road, and fought the besiegers 
off for more than three hours. 


Among the exploits 
achieved by the infuriated 
animal are a climb of 57 
steps, including eight 
turns; the upsetting of a 
flat-dweller; leaps over 
walls from 3 to 6 ft. high; 
the snapping of lassoes as 
though they were made of 
cotton; a disconcerting 
ability to fight even after 
receiving 11 bullets in its 
body; the knocking of 
brickwork out of walls and 
-chimneys, and the charging 
and dispersing of drivers, 
policemen, and newspaper 
photographers. 


A Bull That Stood Siege on a.London Roof for Three Hours. Ha ig- 
ing from its Horns are’ Broken Lassoes and Pieces of Clothesline 


with Which It Became Entangled 
it was not against anarchists at bay, 
but against a savage young bull, which 
broke away from its drivers, mounted 


The death of the bull 
was at last accomplished 
by a bullet from an army 
rifle. The body was flung from the 
roof to the street below as the simplest 
means of getting it down, 
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THE COLOR OF MOTOR CABS 
IN BERLIN 


The president of the police board of 
Berlin has decreed that all public gaso- 
line-driven motor cabs must be painted 
in a shade of brown, and that all elec- 
tric motor cabs must be in ivory 
shades. It is stated that the principal 
reason for this rule is the loud colors, 
and excessive decorations, such as 
flower wreaths, luscious bunches of 
grapes and even bacchanalian symbols, 
with which the different cab companies 
have bedecked the machines. 


FIRST GUNSTOCK TURNING 
MACHINE 


In the accompanying illustration is 
shown what is claimed to be the first 
machine ever invented for turning out 
gunstocks. It was used in a gun fac- 
tory in Millbury, Mass., until 1855. 
On one side or corner of the large tri- 
angular cradle suspended from the top 
of the framework is a large wheel 
carrying a number of knives, and at 
the opposite side is a model gunstock 
with a smooth balance wheel running 
against it. As the balance wheel fol- 
lowed the contour of the model gun- 


AEROPLANE LANDS IN TALL 
BRUSH 


Although it is generally believed 
that it is impossible for an aeroplane 


stock, the revolving knives on the op- 
posite side of the cradle were brought 
: 


The Model of the First Machine Invented for Turn- 
ing Out Gunstocks 


into proper relation with the stock be- 
ing turned, to reproduce the model. 
The machine was invented and built 
in the gun factory of President Taft's 
great-grandfather Col, Asa \Waters. 


to land in high brush without serious 
injury to the airman and great damage 
to the machine, such a landing was 
accomplished recently at the Curtiss 
training camp on North Island, San 


Acroplane Landed in Thick, High Brush without Injury to the 
Airman and without Doing Serious Damage to Itself 


__.-—s-— Diego, Cal., without mis- 
hap. One of the pupils of 
the school landed in brush 
as high as the front elevat- 
ing plane, and, although 
the landing was made at 
the usual speed of about 45 
miles an hour, and the 
machine stopped within 20 
ft., the pupil was not 
thrown from his seat, and 
the only damage to the 
machine was the breaking 
of four wires attached to 
the aiierons, 
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IN THE LAND OF BROBDINGNAG 


By EDWARD F. BIGELOW 


If we had eyes like microscope croscopic eyes. He went to the land of 
lenses of high magnifying power, what Brobdingnag, where he was petted and 
examined by the ladies of 
the king’s palace, as a 
chameleon might be petted 
by ladies of normal size. 
He pictures ad nauseam 
how he was treated by the 
ladies and how he exam- 
ined the defects of their 
skin, and peered into the 
huge pores. Then he 
brings the king under his 
scrutiny, and is present 
when the barber shaves 
him. The pieces of beard 
cut off were large enough 
and strong enough to be 
made into a comb. He 
writes as follows: 

First Result of a Close Shave, Being Parts of White Beard “T used to attend the 

Removed in the First Shaving, Magnified 325 Times king’s levee once or twice 
a misfortune it would be. It would be a week, and had often seen him 
even worse than the viewing of oil under the barber’s hand, which, in- 
paintings at short range. deed, was at first very terrible to be- 

I recall reading somewhere, I think hold: for the razor was almost twice 
in one of Grant Allen's 
works, of a spider’s or a 
small insect’s visual expe- 
riences. It appears that 
Mr. Allen placed himself, 
in imagination, in the com- 
pany of some such small 
animal and with it trav- 
eled through a bit of moss. 
To so small a form of life, 
this moss would be verita- 
bly a land of big trees that 
would tower far above its 
head. Possibly the tiny in- 
sect that seeks the recesses 
of a flower has visions of 
beauty more _ interesting 
than are those of the Yel- 
lowstone Park or of Niagara Close Shave of a Black Beard, Showing Parts of Beard Removed 

It will be recalled that Dean Swift as long as an ordinary scythe. His 
carried his sarcasm of the human race majesty, according to the custom of 
to the farthest point, and one of his the country, was only shaved twice a 
methods of accomplishing his object week. I once prevailed on the barber 
was to picture himself as having mi- to give me some of the suds or lather, 
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out of which IJ picked forty or fifty of 
the strongest stumps of hair. I then 
took a piece of fine wood, and cut it 
like the back of a comb, making sev- 
eral holes in it at equal distances with 
as small a needle as I could get from 
Glumdalclitch. I fixed in the stumps 
so artificially, scraping and _ sloping 
them with my knife towards the 
points, that I made a very tolerable 
comb; which was a seasonable supply, 
my own being so much broken in the 
teeth, that it was almost useless; nei- 
ther did I know any artist in that 
country so nice and exact, as would 
undertake to make me another.” 

So Dean Swift, the skilled writer, 
pictures the experience among human 
beings of a tiny form of animal life 
with microscopic vision. He also, in 
the magnification of those Brobding- 
nagians, describes currents of air and 
pieces of skin as we would see them 
under a microscope. 

This has suggested that I become a 
Gulliver back of the photo-micro- 
graphic lens, and show how the beard 
of an ordinary human being would ap- 
pear if we had microscopic eyes. 
From such a point of view, shaving 
would be on a larger scale than the 
cutting down of bushes by the largest 
bush scythe in the hands of a giant; 
and then imagine this giant with his 
huge scythe going over his acre or 
more of ground and slicing off the tops 
of the bushes. Occasionally he would 
whet his scythe and go at it again, and 
rip up the stumps or, in other words, 
repeat the operation the second time 
for a close shave. The shavings of 
some of these stumps of white beard 
and also of black beard—the first 
shave for the white and the second for 
the black, are shown in the accompa- 
nying photo-micrographs. 


GIANT HYDRAULIC PRESS 


The giant steam hammer, known as 
“Fritz,” long in use at the Krupp works 
at Essen, Germany, where it shook 
the earth for a considerable distance 
around, has been replaced by a hydrau- 
lic press having much more power. It 


Hydraulic Press, at the Krupp Works, Essen, Germany, 
Capable of Exerting a Pressure of 11,000 Tons 


is capable of exerting a pressure of 
11,000 tons, but, as it presses instead 
of hammers the enormous blocks of 
glowing steel into the desired shape, 
the earth shocks are done away with. 


ARTIFICIAL LAKES AFFECT 
CLIMATE 


A German investigator has found 
that the large artificial lakes formed 
for irrigation purposes or to supply 
water for large cities, are not without 
influence on the climate of the sur- 
rounding locality. In one instance that 
came under his notice, there has been, 
during the 10 years since the dam was 
constructed and the lake formed, a de- 
crease of 1.1 deg. Fahr. in the average 
monthly difference between maximum 
and minimum temperatures. In the 
neighborhood of another lake the num- 
ber of foggy days has increased from 
the average of 57 each year to 86. The 
German investigator says that this in- 
crease can be assigned to no other 
cause than the creation of the great ar- 
tificial lake and the consequent in- 
creased evaporation in the locality. 
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DO WE LIVE LONGER NOW THAN 
FIFTY YEARS AGO? 


By LEONARD K. HIRSHBERG, A. B., M. D. 
Johns Hopkins University 


UST how much modern medical 

science, in the two fields of pre- 
venting and curing disease, has done 
for mankind ‘in one generation, may 
be inferred from the concrete fact that 
the death rate has fallen fully 30 per 
cent from 1880 to 1910, or at the rate 
of one per cent each year. But the 
truth is that in the early eighties the 
mortality rate was reduced only by a 
fraction of one per cent a year, while 
in the single year 1909 it decreased 
nearly four per cent. 

Taking England and Wales as ex- 
amples, on account of the reliability of 
the figures of the English Local Gov- 
ernment Board, as compared with 
some American reports, the general 
death rate, town and country, in the 
decade ending with 1880 amounted to 
21.4 per thousand, while, for the last 
ten years, namely 1901 to 1910, it was 
only 15.3 per thousand. This enor- 
mous decline in deaths means nearly 
30 per cent. The improvement seems 
to be occurring in geometrical pro- 
gression, and for the year 1911 the 
death rate is expected to be about 12.8 
per thousand. Perhaps, by the end of 
the ‘present 10-year period, that is 
1920, the chances of death will be still 
less, to wit, 9.9 per thousand. 

Thus in less than half a lifetime, the 
probability of death will be one-half 
what it was in the previous half-cen- 
tury. In other words, by 1920 the 
chance of life will be just double that 
of the late seventies. This is true of 
Welshmen and the English, and there 
is no reason for doubt that it is even 
more true for Americans. 

Unquestionably the progress of san- 
itation and prevention of disease has 
played a larger part in prolonging life, 
than have the many marvelous discov- 
eries within the realm of remedial 
science. 

Although lives are saved most dra- 
matically by surgical intervention, 


and by the various antitoxins and se- 
732 


rums, it must be admitted that the 
less spectacular, but far-reaching 
measures adopted for the purification 
of rivers and lakes, the extermination 
of mosquitoes and flies, the inspection 
of sheep and cattle, the aseptic care of 
milk and other foods, personal quar- 
antine, and the elimination of such 
menaces to the public health as indis- 
criminate expectoration, have done 
more to increase the length of life, 
than all curative and surgical meas- 
ures combined. 

On the other hand, of the preventive 
measures, compulsory vaccination, 
alone, has reduced the death rate from 
smallpox beyond the dreams of earlier 
sanitarians, while sanitary measures, 
such as sewers and cleanliness, have 
been found entirely inadequate to 
stop an epidemic of this disease in a 
community where an _ unvaccinated 
population has grown up, the death 
rate and invalidism following one sin- 
gle case at times reaching as high as 
80 per cent or over. Vaccination re- 
duces possible contagion from small- 
pox to less than one 100th of a per 
cent, including mortality from possi- 
ble lockjaw infection. Because of 
compulsory vaccination, there were, 
in 1910, only 128 cases of smallpox in 
England. 

In London, a notoriously foggy, im- 
poverished city, the death rate from 
tuberculosis was reduced last year by 
33 per cent. Prophylactic agents, 
classes of instruction, and close re- 
ports upon each suspect, brought 
about this excellent result. 

As the sequence of this medical 
progress, the lives of over 42,100 ba- 
bies were saved in 1910, in the Eng- 
lish capital. All of these were under 
one year old. Fully as many older 
infants will survive as a vindication 
of medical research by means of ani- 
mal experimentation. 

In the presence of such impressive 
facts, there is little need to expatiate 


\ 
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upon the enormous value of modern 
medicine and the preservation of the 
public health. Physicians are conquer- 
ing one disease after another. Each 
step forward, each malady obliterated, 
reduces their opportunities for em- 
ployment. It is the only profession in 
the world that is committing hara- 
kiri, economic suicide. While sacri- 
ficing itself, while waging the greatest 
of all battles for the greatest good to 
the greatest number, it is suffering on- 
slaughts and misunderstandings. Ac- 
cused one moment of torturing dumb 
animals, the next of forming a trust, 
then of interfering with religious be- 
liefs, the followers of medical research 
nevertheless unostentatiously pursue 
their duty as they see it, alleviating 
suffering, curing disease, and prevent- 
ing pestilence. 

Such old scourges as dipththeria, 
tuberculosis, cerebro-spinal meningi- 
tis, typhus fever, hydrophobia, small- 
pox, cholera infantum, maternal infec- 
tions, appendicitis, have lost their ter- 
ror. -Soon to follow are typhoid, can- 
cer, pneumonia, malaria, and the other 
tropical diseases. Still others will be 
made to surrender tomorrow, perhaps 
tonight, or today. 


FREIGHT CAR JUMPS RAILS, 
THEN RETURNS 


A railway accident, remarkable be- 
cause of its unusual characteristics and 
in that other trains running over the 
same section of track did not meet 
with disaster, occurred recently on the 
Nickel Plate system, near McComb, 
Ohio. During ‘the night a car in a 
westbound freight train jumped the 
track, was ‘pulled along for a quarter 
of a mile, and then, on reaching a 
road crossing, took to the rails again 
in some wnaccountable manner. All 
this occurred without the knowledge 
of the trainmen, and was not discov- 
ered until the next day. All the bolts 
in the splice bars connecting the rails 
were cut by the wheels of the car for 
the entire distance, and one rail was 
broken, 


SEMI-NUDE CHILDREN PLAY IN 
ALPINE SNOW 


Such costuming as shown in the ac- 
companying illustration would, in an 
environment of African sunshine and 
foliage, seem perfectly natural, but is 
well calculated to send shivers to the 


Children Regain Their Health by Playing, Semi-Nude, 
in the Snows and Warm Sunshine of the Alps 
mother heart as seen in an environment 
of Alpine snow. Yet such scenes as 
shown have become commonplace near 
Leysin, where a French physician ‘has 
established a sanitarium for children. 
His cure for children who are naturally 
weak physically, or have become so 
through too much coddling during 
their tender years, is a miracle of pure 
air, snow, and sunshine. During the 
warm season, when the sun is. compara- 
tively hot, although the mountains re- 
main snow-covered, the children, 
dressed in the most primitive of cos 
tumes, play out of doors, sliding, ski- 

ing, etc. 


CA school for bachelors was organized 
in London recently, the students being 
taught to make beds, cook, sew and 
look after their home needs generally. 


, 


734 


CHINESE COOLIES LADEN 
WITH TEA 


The Chinese who make a living, even 
though it be a precarious one, by car- 


Chinese Coolies Carry Sticks on Which to Rest Their 
Heavy Burdens When They Stop 


‘rying tea over the rough mountain 


paths to the interior of Thibet, have 
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become accustomed from infancy to 
burden bearing. For instance, the bur- 
den of the man shown facing the cam- 
era in the illustration weighs 289 Ib., 
while his companion, who has one 
more bale, toils along under-a load of 
317 lb. These men transport their bur- 
dens over stiff grades that would test 
the muscle of a trained athlete unen- 
cumbered by any weight. 


ARTIST PAINTS HIMSELF WITH 
AID OF MIRRORS. 


The English painter, Walter Crane, 
is seen in the accompanying illustra- 
tion painting a portrait of himself. He 
was requested to paint his own por- 
trait for the Uffizi Gallery, Florence, 
Italy, an honor which has only been ex- 
tended to six British artists. In pos- 
ing for his own portrait he used two 
mirrors, so disposed that he sees in 
the mirror into which he is looking, not 
only what might be called a “negative” 
of his face, but also a doubly reflected 
and therefore “positive” image of the 
side of his face which he is painting on 
the canvas. This second reflection is 
projected from a mirror back of and to 
the left of the painter. 


Walter Crane, Aided by Mirrors, Painting a Portrait of Himself 
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TUNGSTEN NOT A NEW METAL 


While the metal tungsten has been 
used only during the last few years as 
a material for making incandescent- 
lamp filaments, it has long been known 
by chemists. Indeed it is practically 
as old as this republic of ours, for it 
was in 1781 that Joseph and Fausto 
d’Elhujar discussed the properties of 
tungsten in a Spanish treatise. 

Even at that time they recognized 
its unusual density and hence unusual 
weight, which make the name tung- 
sten, given to it by their contempo- 
rary, the Swedish chemist Scheele, and 
meaning heavy stone, so appropriate. 
For instance, a bar of tungsten will 
weigh about two and a half times as 
much as a bar of iron or steel of the 
same size. This implies that the par- 
ticles composing the metal tungsten 
must be packed much more closely to- 
gether than those forming iron or steel. 
Is it a wonder then that the addition 
of tungsten to steel makes it harder 
and more tenacious, so as to adapt it 
to tools for use at higher speeds? This 
so-called “tungsten steel” was first 
made in Germany 50 years ago, and 
embodied the chief use of tungsten un- 
til the latter proved itself to be the 
most suitable of all known materials 
for making lamp filaments of high ef- 
ficiency. 


DREDGE SUCKS COIN FROM 
SAN PEDRO HARBOR 


It is said that the operators of a 
government dredge in San Pedro Har- 
bor, Cal., have been gathering a har- 
vest of coin, amounting in all to sev- 
eral hundreds of dollars. While the 
dredge was operating at one landing, 
two men watching the discharge pipe 
gathered up $135, and another found 
$40 in coins of various denominations 
lodged in the rubber coupling of one of 
the pipes. No dredging had been done 
at this landing for years, and the num- 
ber of purses and coins lost from the 
wharf by excursionists and others had 
been constantly growing. 


ANOTHER MAGAZINE STAND 


If you do not possess the necessary 
tools for getting out the material used 
in this piece of furniture, it can be pur- 


Stand for Magazines 


chased from a mill already planed, 
sanded and cut to lengths given in the 
list. Any kind of wood can be used, 
but quarter-sawed red oak with a mis- 
sion stain and waxed, gives the best 
appearance. The following pieces will 
be needed: 


shelves, 34 by 8 by in, S-2-S. 
shelf, 34 by io by 15 'S.2-8 

shelf, 3g by 12 by 1p i in., eos 
slats, 34 by 114 by 38 in., S-4-5 
slats, '4 by 1'¢ by 38 in., 
doz. 1 in. No. 9 round-head screws. 


Take the four shelves and line them 
up with their backs and ends even and 
clamp them together firmly. Mark the 
places for the slats across the edges 
of the shelves, making the first line 
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14 in, from their ends. Use a square 
to get the lines at right angles to the 
surface. Another line is drawn 1% 
in. from the first, or the width of the 
slat. The ends of the shelves are 
marked in the same manner, begin- 
ning from the back edges and making 
the first line % in. from them, and 
then another line 1% in. from the first, 


or the width of the slat. Make a line © 


across the ends, ™% in, from the front 
edge of the 8-in. shelves, and another 
line 1% in. back from the first one. 
This will leave 2% in. and 41% in. of 
space respectively from the front edges 
of the 10-in, and 12-in, shelves. Shift 
the shelves so they will be even on the 
front edges and mark them the same 
as the back. Make a 14-in. depth mark 


12” 


rf 


screws. This will bend the slats into 
place. The two remaining slats are 
screwed on the ends of the shelves 
without letting them in, making the 
spaces equal. Mark each slat 1% in. 
below the bottom shelf and saw them 
off. The stand can be taken apart, 
sandpapered and stained. 


PICTURE-FRAME MICROPHONE 
USED SEVERAL YEARS AGO 


The general publicity now being 
given the dictograph as an aid in detec- 
tive work has drawn attention to the 
use made, for the same purpose, of or- 
dinary telephone apparatus by a de- 
tective several years ago. During a 
corporation controversy, an important 

meeting of one of the opposing 
factions was to be held in a 
committee room, and, as it was 
of great importance that the 
other faction should know what 


was going on, a detective was 
5 Hee” | ++; called in to formulate some 
ry + scheme. He appealed to a tele- 


374" 


; phone man for help, and several 


carbon transmitters were 
mounted on the backs of the 
pictures hanging on the walls, 
the transmitter fronts being 
pressed against the paper and 
glass, which latter acted as a 
large diaphragm, so sensitive 
: that the merest whispers could 
th be heard at the receiver end in 
another room. Exceptionally 
small copper wires were used 
for transmission, carried along 


re 


the picture molding and around 


12" 
Details of Magazine Stand 


on all edges between the lines and cut 
this material out. This can be done 
while the shelves are clamped together. 

Place the shelves on end in their or- 
der and start by screwing on the back 
slats on both ends first, then screw on 
the two front slats. Turn the stand 
down and put on the two back slats. 
Attach the two front slats on the top 
shelf first. Then bore the places for 
the remaining holes and turn in the 


the wire used to hang the pic- 
tures. 


The Chinese for generations have 
recognized two kinds of law, lut and 
lai, the first being fundamental and 
permanent laws, and the latter those 
which are subject to revision. 


GA hotel at Sea Breeze, Fla., an- 
notinces that it will build sheds on the 
beach near the hotel and rent them as 
aeroplane hangars. 
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Covering a Stovepipe Hole in a 
Chimney 


The stovepipe hole in a chimney can 
be easily covered when the stove is re- 
moved for the summer by using an as- 
bestos stove mat in the following 
manner: The metal ring on the mat 
is removed and the asbestos cut to fit 
the hole. Paste the asbestos on a 
square of muslin and allow both to 
dry under a weight. Place the asbes- 
tos in the chimney hole and paste the 
muslin to the wall. Paste wallpaper 
over this. When it is necessary to 
open the hole, cut around the circle 
and remove the asbestos.—Contrib- 
uted by L. G. Roberts, Mt. Carmel, 
Illinois, 


A Homemade Drill 


The farm workshop seldom has 
many tools, and especially the more 
expensive ones are naturally missing, 
for the cost of a drill press or lathe is 
entirely out of proportion to the 
amount of work for which they would 
be needed on a farm. One farmer 
solved the problem of drilling holes by 
making a device, almost entirely of 
wood, which would serve to drill any 
hole that may be required on farm 
machinery. 

The illustration clearly shows its 
construction. The pressure of the foot 
on the stirrup will make the drill take 
hold sufficiently, but, if not, the wedges 
may be struck with a hammer. A 
small rope is provided to hold up the 
wedges when they are not in use. 

The spindle and chuck is made of a 
piece of tough wood, the smaller diam- 
eter being 134 in. and the larger, or 
chuck end, 234 in. This allows \% in. 


flange, which must be well lubricated 
when using the drill. A 4-in. hole 
is bored for the shank of the bit, then 
a slot about 34 in. in depth is cut on 
either side of the hole. Pieces of a 
broken file are inserted in the slots and 


Drill Press of Wood 


a metal ferrule shrunk on the outside 
of the wood, as shown in A. The hole 
in the chuck is either squared or left 
round, to fit the drills that may be on 
hand.—Contributed by A. S. Thomas, 
Gordon, Ont. 


Removing Splinters from the Flesh 


An ordinary steel writing pen is 
handy to have in the workshop for use 
in extracting splinters from the flesh. 


Sn 


NS 


Pen Point Serves as Tweezers 


Press the pen down on the flesh, as 
shown in the sketch, so as to slightly 
open the points and then push toward 
the splinter. Allow the points to close 
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on the splinter, then pull it out —Con- 
tributed by A. W. Abraham, Los An- 
geles, Cal. 


Sifting Ashes 


The usual way of sifting ashes is a 
tedious, dirty and unsatisfactory job. 
I made it quite the opposite by put- 


Washing Ashes Out without Dust 


ting the sifting tray on four legs, 
about 2 ft. from the ground, and fas- 
tening a garden-hose nozzle in a 
downward position a few inches above 
it. When the water is turned on, the 
work is not only done without any 
effort on the part of the operator, but 


the coal is cleaned so that it burns 
better. An added advantage is, that 
when the coal is washed clean, it can 
be easily distinguished from the 
clinkers, slag, etc. A receptacle to 
catch the overflow of water may be 
provided and piped to the sewer drain, 
when the apparatus is used in a base- 
ment.—Contributed by P. D. Merrill, 
Chicago. 


Repairing a Broken Tenon on a Spoke 


It is not necessary to remove a spoke 
from a wheel because of a_ broken 
tenon. A repair can be made as fol- 
lows: Wrap the end of the spoke 
evenly for about 3 in. with fine wire. 
Bore a small hole in the end of the 
spoke and drive a 20-penny wire nail 
through the broken tenon and into the 
spoke. A coat of paint will make the 
repair practically invisible. 

If the spoke is to be repaired with- 
out removing the tire, drill a hole 
through the tire a little smaller than 
the nail and into the end of the spoke. 
Enlarge the hole in the tire to receive 
the nail and countersink it. Drive the 
nail after wrapping the spoke with 
wire as described.—Contributed by 
Marion P. Wheeler, Greenleaf, O. 


Easy Method of Determining the Height of an Object 


The height of a tree, flagpole or sim- 
ilar object, can be easily determined 


the object in order to make the meas- 
urement: 

Let AB in the figure represent the 
height of the object to be measured. 
First measure off a known distance, 
AC, from the base of the object, and 
at the point C erect a pole of known 
height, DC. Cut a straight piece, hav- 
ing a length approximately equal to 

the height of the ob- 
server's eye above 


‘ the ground, and then 
se find the point where 
mane this piece must be 
placed in order that 


Angle to Obtain Height 


by the following method, which does 
not necessitate climbing to the top of 


its top, the top of the 
piece DC, and the top 
of the object being measured, will all 
be in line when sighting over their up- 
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per ends. The short piece should al- 
ways be held in a vertical position 
when sighting over it, and the lower 
ends of all the pieces should be in the 
same horizontal line. After locating 
the position of the short piece, meas- 
ure the distance of its base from the 
object. When the above dimensions 
have been determined, the following 
relation is obtained: The height BH 
is to the height DG, as the distance 
HF is to the distance GF, or the 
height BH is equal to 
HF X DG 


GF 
After determining BH, as indicated 
above, the height of the short piece, 
which is equal to HA, must be added 
in order to get the height of the object. 


A Buzzer Test Set 


The set shown in the sketch is what 
might be called an “old-timer,” but the 
results which are obtained with it are 
far ahead of those obtained with the 
more elaborate apparatus of the pres- 
ent day. The set is composed of the 
following parts: One No. 13 induction 
coil; two 2-M.F. condensers; two 
standard dry batteries; three binding 
posts; one one-point switch, and one 
carrying case, 

This set can be used in testing for 
“opens,” “grounds,” and “crosses,” as 
well as for buzzing out a working ca- 
ble. In use, the ground wire is se- 
curely fastened to the sheath of the ca- 
ble to be tested, while the “live wire” 
is attached to one side of the talking 
pair. The “talking set” or head phone 
is bridged directly across the pair of 
wires to be tested. The buzzer must 
always be used from the C. O. end 
when testing a working cable, or the 
line lamps on the switchboard will be 
continually flickering as the search 
needle is run over the cable wires. 


The splices at the outer end of the- 


test tell the man in the office which 
pair of wires to place the search on, 
one side at a time. If no tone is heard, 
the wire is “open.” If a tone is heard 
on more than one wire in the cable, 


but rather faintly, a “ground” is indi- 
cated. A full, strong tone on more 
than one wire indicates a “cross,” but 


2 ORY CELLS 
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if the tone is heard clearly on both 
wires of a pair, it shows that the pair 
is crossed with itself, or, properly 
speaking, is “short.” 

Such trouble should be tested out 
with a voltmeter and battery, or more 
exact apparatus, but the buzzer gives 
the workman a good idea of the condi- 
tion of the cable in which the lines are 
being tested, and if it is in very bad 
condition, it may be reported to the 
galvanometer department for a test.— 
Contributed by Geo. M. Petersen, Buf- 
falo, N. Y. 


A Barn-Door Latch 
Every farmer or horseman knows 
how provoking it is to own a horse 
that will unlatch a stable door by slid- 
ing or lifting the latch with his teeth 


Out and Inside Parts 


or nose. The accompanying sketch 
shows a latch fastener that will baf- 
fle the efforts of any horse to open the 
door, The latch cannot be pushed 
back until the bar is raised, thus re- 
quiring two movements at the same 
time to open the door, The latch can 
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be drawn from the outside by using 
the old-style latch string to lift the bar, 
and a knob in a slot to move the latch. 
—Contributed by J. L. Wright, Gran- 
ville, O. 


Automatic Magnetic Lathe Dog 


The magnetically operated jaws 
shown in the sketch were designed to 
facilitate the handling of lathe work, 


‘ 


Magnets on Faceplate 


and to do away with the ordinary 
lathe dog, where hundreds of pieces of 
the same kind are to be turned be- 
tween centers, 

The toggle joint B and the guide 
pieces CC are attached to the piece A, 
which is fastened to the faceplate of 
the lathe. The driving dog D is at- 
tached to the toggle joint and slides 
between the guides CC. The soft-iron 
movable cores of the magnets are con- 
nected to the toggle joint as shown. 

Two brushes, communicating with 
a switch connected to the belt-shifter 
rod, are attached to the lathe bed back 
of the faceplate, one bearing against 
the latter and the other on an insu- 
lated ring. The terminal E of the 
magnet is connected to the faceplate, 
and F, to the insulated ring. 

After the proper adjustments are 
made, a piece of work is inserted be- 
tween the centers of the lathe. When 
the lathe is started, the switch con- 
nected with the belt shifter closes and 


sends a current through the magnets. 
The operation is obvious. Stopping 
the lathe opens the switch, the current 
is broken and the movable cores of the 
magnets are released. A spring, G, is 
used to make the release prompt and 
to remove any pressure on the dogs. 

The piece A is fitted loosely on the 
faceplate, so that the pressure of the 
dogs upon the work will be equalized. 
The dogs are not powerful enough for 
roughing cuts, but are very usefu! for 
light work. The current may be taken 
from an ordinary lighting fixture — 
Contributed by Chas, Schaffner, Chi- 
cago, 


Pilot Footboards on a Locomotive 


Any measure adopted by the rail- 
road companies that tends to lessen 
the danger under which its employes 
perform their duty, is of interest to 
everyone, whether connected with rail- 
road activities or not, 

Perhaps the latest action taken for 
the safety of trainmen, is the installa- 
tion of an ample footboard on the rear 
side of the pilot beam, and conse- 
quently in such a positon that the 
trainman is at all times plainly visible 
to the engineer taking signals. 

For a long time previous, the train- 
men while switching rode standing on 
the thin lower board of the pilot. This 


Footboard on Pilot 


affords but very little footing and 
many a trainman has accidentally 
fallen off, suffering in many cases the 
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loss of limb and even life. The foot- 
board illustrated in the cut insures the 
safety of a trainman riding on the pilot 
of any locomotive, no matter how 
badly it may pitch and rock while in 
motion. 


Making a Margin Line in Job 
Presswork 


Mark the margin line on the tympan 
sheet, for the purpose of setting the 
gauge pins, with the edge of a piece of 
wood furniture. If a letterhead with 
a corner card, a 24-point top margin 
is about right. Take a two-em piece 
of wood furniture and touch one edge, 
B, lightly on the ink roller, then lay 
the adjoining edge A along the top of 
the letters of the impression on the 


Turning Over the Piece 


draw sheet. Tip the piece of furniture 
firmly outward onto the inked edge B. 
This is done by rolling the wood and 
keeping it in contact with the tympan 
sheet. A neat line will be made by 
which to set the gauge pins. If the 
job is a handbill, with, say, 1-in. mar- 
gin, take a six-em piece of furniture, 
and so on, as the size of the work in- 
creases.—Contributed by C. W. God- 
dard, Bellaire, Mich. 


A Gate Latch 


A good latch for farm gates may be 
made as shown in the accompanying 
sketch. The slide A is suspended by 
the hangers BB, which are placed on 
each side of the gate. The back end of 
the latch works between the guides C, 
and the front end between the end 
pieces of the gate. The slide engag 
with a slot in the gate post when the 
gate is shut, 

The hangers BB are made in any 


convenient length. The holes are 4 
in, in diameter and tire bolts are used 
as fasteners. The holes for the hang- 


Swinging Gate Latch 


ers should be drilled one-third of the 
width of the latch from its top to make 
the largest part of the weight fall be- 
low the fastenings of the supports. 
The slide being in a horizontal posi- 
tion, it works better between the 
guides. When the slide is in the gate- 
post slot, the hangers should be at the 
angle shown, so that the weight of the 
slide helps to hold it in place—Con- 
tributed by Willard H. Elder, Berke- 
ley, Cal. 


To Keep Sparrows Away from Ledges 
on Buildings 


If a row of finishing nails, A, are 
driven part way into the ledge or pro- 
jection of a building, as shown on the 
projecting part of a column capital in 
the sketch, they will prove an effective 
means of keeping sparrows or other 


Nails on Ledge 


birds from nesting thereon. The sketch 
clearly shows the way to place the 
nails.—Burton F, Harrington, Provi- 


dence, R. I. 
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Grinding Dies 
A set of dies that had been ground 
as shown by the dotted lines in the 
sketch were 
thrown away as 
worn out. 
picked them up 
and ground 
them concave, 
and they seemed 
to cut better 
than when they 
were new. — 
Contributed by 

L. H. Atwell, Atlanta, Ga. 


Cushion Made of Steam Hose 


Some repair work had to be done on 
a locomotive standing on a siding. As 
the boiler had been washed out, I 
found the ground very wet. I did not 
have a cushion, nor could I secure one. 
In looking about for something to sit 
on while working, I found a length of 
hose which I] made into a coil that 
served the purpose much better than a 
cushion.—Contributed by Frank O. 
Kunkel, Cochrane, Ont. 


Noiseless Slop-Jar Cover 


The noise made in replacing the 
cover on the ordinary slop jar used in 
a sick chamber is often very annoying 
to the patient. To remedy this, and to 
render the slop 
jar more sani- 
tary by pre- 
venting the es- 
cape of foul 
gases, I used 
the device 
shown in the 
sketch with 
success, 

Take a piece of rubber tubing of, 
say, 34 in, outside diameter—red rub- 
ber preferred—and slit it open on one 
side the full length, being careful to 
cut straight with the tubing, then slip 
it over the edge of the cover as shown 
at A, and stretch it taut all around, 
allowing the ends to overlap about 114 
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in., as shown at B, and after removing 
the tube from the cover cement the 
ends together using ordinary rubber 
cement. After the cement has dried 
enough, slip the ring over the cover. 
—Contributed by A. P. Weitz, Toledo, 
Ohio. 


A Revolving V-Center for a Lathe 


A handy revolving V-center for a 
speed lathe can be made as shown in 
the sketch. The main feature of this 
center is that it can be turned to any 
position to correspond with the work 
being drilled. In using the ordinary 
kind, as shown by the dotted lines in 
the sketch, the center must be re- 
moved from the socket to locate its 
correct position, 

The shoulder is squared off until the 
taper shank becomes a snug running 


SHOULDER 


Center with Revolving Head 


fit, and at the same time the shoulder 
fits up against the socket so as to pre- 
vent the taper shank from binding.— 
Contributed by David Major, Provi- 
dence, R. I. 


An Emergency Router 


Sometimes a carpenter on a repair 
job runs into work where he could 
use a router to advantage. Should 
he have none in his tool box, a router 
is easily devised by taking the plane 
bit out of a small wood plane and 
using a narrow chisel instead. Set 
the chisel edge to the right depth and 
tighten the wedge just as when ad- 
justing a bit, and the router is ready 
for the work. It takes only a few 
minutes to make the change, and this 
emergency tool will do better work 
than could be accomplished by cut- 
ting the wood out with a chisel and 
mallet.—Contributed by W. A. Lane, 
El] Paso, Tex. 
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How to Make a Permanent Magnet 


By A. E. 


A permanent magnet is a piece of 
iron that possesses magnetic proper- 
ties, it having acquired these properties 
by being placed under the influence 
of another permanent magnet, an elec- 
tromagnet, or a solenoid, and retaining 
a certain amount of the magnetism set 
up in it after it has been removed from 
the influence of the magnetizing force. 
All grades of iron are not equally suit- 
able for making permanent magnets, 
as some grades retain the magnetism 
to a greater extent than others, even 
though they be subjected to the same 
treatment mechanically and the same 
method is used to magnetize them. 

The best grade of steel to use in the 
manufacture of permanent magnets is 
known as tungsten steel. It has the 
property of retaining a large part of 
its magnetism, when subjected to a 
magnetizing influence and that influ- 
ence then removed, This property is 
called the retentiveness of the iron. 
It also requires a comparatively large 
magnetizing influence to demagnetize 
tungsten steel after it is magnetized. 
This property is called its coercive 
force, or ability to resist being demag- 
netized. Soft iron will retain quite a 
bit of its magnetism after being sub- 
jected to the influence of a magnetiz- 
ing force; but its coercive force is so 
small that it easily loses this magnet- 
ism, and for this reason such iron is 
not suitable to use in permanent mag- 
nets. 

The piece of iron, after it has been 
formed into the desired shape, should 
be well hardened, as that increases its 
coercive force and retentiveness, In 
tempering the iron be careful not to 
“ake it too hard, as it will not stand 
ay mechanical abuse then without be- 
My easily broken. The best results 
ar€ obtained in tempering by immers- 
ng the iron in the water when it is a 
pale ‘traw color, it having been heated 
uniforj}y to a bright red. There are 
three Mthods that may be employed 
in Magn+izing: first, by means of a 


MARLIN 


very strong permanent magnet, some- 
times called a “king magnet ;” second, 
by means of an electromagnet; third, 
by means of a coil of wire, called a 


Fig. 1— Magnetizing a Horseshoe Magnet 


solenoid, through which a current is 
flowing. 

It is best to have the “king magnet” 
of what is called the horseshoe form, 
and if it is to be used in magnetizing 
a large number of other magnets, it 
should be very large, and the distance 
between its two ends, or poles, should 
correspond to the distance between the 
poles of the magnets being magnetized. 
The polarity of the “king magnet” 
should be determined by means of a 
compass needle, and its north pole 
marked with the letter N, Each of 
the pieces to be magnetized should 
have one end marked with the letter 
N also. 

To magnetize the magnet proceed as 
follows: Place the unmagnetized 
horseshoe, assuming it is of the horse- 
shoe type, in a horizontal position. 
Then place the poles of the “king mag- 
net” in contact with its ends, making 
sure that the south pole, or unmarked 
end is in contact with the marked end 
of the horseshoe being magnetized, 
and that the other two ends are also 
in contact as shown in Fig, 1. Move 
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the “king magnet” along toward the 
bend, as indicated in the figure, until 
its poles reach the bend, and then re- 
turn it to its original position, when 


‘TN 
KING MAGNET 
\ 
Fig. 2 Fig. 3 
\ Magnetizing a Bar Magnet 


it should be lifted up and away from 
the sew magnet. The “king magnet” 
snould then be carried back through 
the air, and placed on the new magnet 
at the bend, the poles being in the same 
relation to each other as in the pre- 
vious case, then drawn towards the 
end of the new magnet and again re- 
moved, This operation should be re- 
peated a great many times, and the 
new magnet then turned over, and the 
same procedure repeated, on the oppo- 
site side. Make sure you have the 
poles of the two magnets in their 
proper relation to each other, north to 
south and south to north, when the 
new magnet is turned over. 

A bar magnet can be magnetized by 
means of a permanent magnet as 


\ 


IRON BAR 


WINDINGS 


Fig.4— An Electromagnet 


shown in Figs. 2 and 3, The poles 


are alternately presented to the center 
of the new magnet, and they are moved 
If properly 


in opposite directions, 


carried out, this method will give a 
fairly strong permanent magnet, pro- 
vided the “king magnet” is itself of 
sufficient strength; but the magnets 
will not be nearly as strong as if mag- 
netized by the second or third method. 

An electromagnet consists of a bar 
of iron about which there is wound 
one or more coils of wire, and arranged 
so that a current of electricity may be 
sent through these windings. The 
various coils should all be connected 
in such a way that the current in each 
of them passes around the iron core 
in the same direction, or, in other 
words, so that the polarity becomes 
the same in all of them. A simple 
horseshoe electromagnet can be made, 
as shown in Fig, 4, from a bar of iron 
about 1 in, in diameter and 10 in. long, 
with two coils of wire about its ends. 
These coils should consist of such a 
number of turns, and be capable of 
carrying such a current, that the prod- 
uct of the total number of turns and 
the current in them is approximately 
1,000. For instance, 100 turns on 10 
volts. This electromagnet can be used 
in magnetizing a magnet just as the 
“king magnet,” but it will produce a 
much stronger magnet, 

If the piece of iron to be magnetized 
has a temporary winding placed about 
it and a current sent through this 
winding, it will become magnetized 
and will retain a certain part of its 
magnetism after the circuit is broken. 
The winding may be removed after the 
piece of iron is magnetized, or it may 
be wound upon a form of such shape 
that it can be slipped on and off 
the piece of iron, which permits its be- 
ing used an indefinite number of times. 
The construction of a coil, or coils, 
suitable for this purpose will depend 
upon the dimensions and form of the 
magnet being magnetized. 

An electromagnet that will ope-t¢ 
satisfactorily on a 110-volt direct “- 
rent circuit, and one that can be+S© 
in magnetizing different forms ,™48- 
nets, may be constructed as “OWS: 
Procure two pieces of bra-, 
each 61% in. long, with an jide diam- 
eter of 114 in, and a w°1@ 1. thick. 
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Square off one end of each of these 
pieces of tubing and then cut the other 
end off until they are 6 in, in length. 
Now obtain four pieces of 44-in. brass, 
two, 3144 by 314 in., and two, 344 by 4 
in. Cut two circular washers, 314 in. in 
diameter, from the two square pieces, 
and then cut a circular opening in the 
center of these pieces so that they will 
slip on the brass tubing. Cut openings 
in the remaining two pieces as shown 
in Fig. 5 so that they will slip on the 
brass tube. Solder, or preferably 
braze, these pieces to the brass tubing, 
placing one round and one square piece 
on each tube as shown. Make sure to 
get the pieces squarely on the tubes. 
Take a hacksaw and saw a slot in each 
of the completed spools from end to 
end. The slot should be sawed in the 
position shown in Fig. 6. Four 4%,-in. 
holes are drilled in the corners of the 
square pieces, as shown, before they 
are soldered to the tube; if this was not 
done, it should be done before proceed- 
ing with the winding of the coils. Two 
1%-in. holes are also drilled in these 
pieces, to be used in mounting a termi- 
nal strip for the binding posts. Cut, 
from some mica, about .02 of an inch in 
thickness, eight circular washers, with 
an outside diameter of 314 in, and the 
diameter of the opening about ;', in. 
greater than the outside diameter of the 
brass tube. Slit each of these wash- 
ers along a radius so that they can be 
put on the brass tube. Then wind on 
the brass tube at least six layers of 
paper .004 in, in thickness. The width 
of this paper should be at least 14 in. 
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Headpiece and Complete Spool 


greater than the inside distance be- 
tween the heads of the spool. Slits 
should be clipped along the edges of 
the paper before winding, which will 
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allow it to extend along the heads 
about 14 in. on each. The various 
layers may be shellacked in place. 
Place four of the mica washers loosely 


FiG.7 
Complete Electromagnet 


on each of the spools, two at each end. 
Cut, from some cardboard about +5 
in, thick, two more washers, and in 
each of these washers cut a slot about 
YY in, in width, The spools are now 
ready to be wound, which is done as 
follows: Obtain approximately 12,000 
ft. of No. 28 gauge double-silk-cov- 
ered copper wire, Solder a piece of in- 
sulated No. 16 gauge copper wire 
about 12 in. long to the end of the No. 
28 gauge wire, and insulate the joint 
with a piece of tape. Place one of the 
pasteboard washers between the mica 
washers against the rectangular head 
of the spool. The No, 16 gauge wire 
should be placed in the slot cut in the 
pasteboard washer and the inner end 
firmly bound to the brass tube with 
several turns of good linen thread. 
The groove in the pasteboard washer 
should be so placed that the No. 16 
wire will come out directly opposite 
one of the %-in, holes. After this has 
been done, push the second mica 
washer down against the pasteboard 
washer and proceed with the winding. 
In putting the various washers in 
place make sure that the slits in those 
that are at the same end of a spool do 
not come opposite each other. Place 
a layer of onion-skin writing paper be- 
tween each two layers of the winding. 
Wind 38 layers on each spool. The 
winding will then terminate at the 
same end at which it was started. 

A piece of heavy wire should be 
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soldered to the outside end of the 
winding, and the heavy wire wrapped 
around the spool several times and 
firmly bound in place. The outer end 
should terminate opposite the second 
hole. 

When the two windings are com- 
pleted, they can be covered with sev- 
eral layers of heavy paper or cloth, 
which will serve as a mechanical pro- 
tection. Two small binding posts may 
be mounted on a small piece of hard 
rubber which in turn may be mounted 
on the inside surface of the rectangu- 
lar head by means of two screws that 
pass through the %-in. holes, Fig. 5. 
The %-in. holes should be counter- 
sunk on the outside and flathead 
screws used. The terminals of the 
windings should now be fastened to 
the binding posts and the coils are 
complete. 

The base of the electromagnet may 
be made from a piece of cast iron, ap- 
proximately 8 by 10 in. and at least 1 
in, thick. The cores of the coils 
should be made from a good grade of 
wrought iron, and should be at least 
61% in. in length. The ends that are 
to rest upon the base plate should be 
perfectly square, so that there will be 
a minimum of air space between them 
and the plate. The upper ends may 
be made in several different forms, de- 
pending upon the shape of the magnet 
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to be magnetized. Holes may be 
drilled in the base plate and screws 
used in mounting the coils, the four 
holes in the corners of the rectangular 
heads being used for this purpose. 
The upper ends of the cores should be 
fastened together by means of strips 
of brass, which will relieve the coils of 
some mechanical strain. If all the 
magnets that are to be magnetized are 
of the same dimensions, it is best to 
fasten the cores to the base plate per- 
manently by passing a machine bolt 
up through the base plate into the 
lower end of each of the cores. The 
two coils should be connected in ser- 
ies and they should act in conjunction 
in magnetizing the cores. Figure 7 
shows the completed electromagnet. 

The magnetization can be acceler- 
ated by tapping the magnet when it is 
under the influence of the magnetizing 
force, The tapping is supposed to aid 
the molecules in readjusting them- 
selves. 

All magnets lose some of their mag- 
netism with age. This loss can be 
reduced by placing across the poles, 
when the magnet is not in use, what 
is called a “keeper,” it being nothing 
more than a piece of soft iron. Better 
results will be obtained if this keeper 
is placed across the object being mag- 
netized, before the magnetizing force 
is removed. 


Boring a 

In boring or machining a gas-engine 
cylinder, in a shop where there is no 
special boring machine, and facilities 


Cylinder Bolted to Lathe Carriage 


are somewhat limited, I found the fol- 
lowing method gave good results: 

I first removed the saddle of the 
lathe, and bolted two pieces of hard- 
wood plank, about 2% in. thick by 8 


Cylinder 


in, wide, crosswise of the lathe bed, as 
shown in the sketch. These planks 
formed a base upon which the cylinder 
was to rest, and were of a sufficient 
thickness to raise the cylinder 1% in. 
above the center, so that it was neces- 
sary to cut a recess in the wood, which 
both lowered the cylinder to center 
and at the same time formed a close- 
fitting support for its lower side. A 
strap of iron, 114 by %& in., was bent to 
fit the upper side of the cylinder and 
bolted down with ¥%-in. bolts through 
the plank on each side, a straight piece 
of iron of the same dimensions being 
used for the base end of the cylinder, 
which was square, and similarly bolted 
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to the plank below. A 2-in. boring bar 
was used, and the cutter, which was 
made from 14-in. stock and ground to 
a length corresponding to the bore, 
with a cutting edge at each end, was 
adjusted so as to cut at both ends at 
the same time, and wedged into the 
bar and further secured by two set- 
screws. The centering of the cylinder 
was then perfected by running up to 
the cutter on the head end, then re- 
versing boring bar and using the same 
method at the base end, moving the 
cylinder slightly as required to aline it 
properly for boring. After boring, the 
ends of the cylinder were faced by put- 
ting a longer cutter in the bar (revers- 
ing, of course, for the two ends) and 
completing the operation without dis- 
turbing the alinement of the cylinder. 
The grinding in of the piston was ac- 
complished while the cylinder was still 
in position, the bar being removed and 
a chuck substituted for the faceplate. 
Into the chuck was secured a steel bar 
which was fitted between the wrist-pin 
lugs on the piston. The lathe was 
then started, with the feed on, plenty 
of oil and a fine grade of emery being 
used, and the result was a finely fin- 
ished cylinder and piston.—Contribu- 
ted by H. L. Elfes, Minneapolis, Minn. 


Reinforced Doubletree 
A reinforced doubletree can be made 
of two 1-in. oak boards with a piece of 
metal, A, between them. The metal 
should be about ;; in. thick. All three 
pieces should be cut and shaped alike 
and riveted together. The singletrees 


Metal between the Wood 


are made in the same manner. They 
are not difficult to make and will hold 
the strongest team, besides outlasting 
a dozen ordinary doubletrees. 


Uneven heat in tempering causes ir- 
regular strain and cracks in tools. 


Homemade Bit Case for Carpenters 


A carpenter should be ready to make 
use of any suggestion that will help 
keep his tools in or- 
der and convenient to 
carry. The accompa- 
nying illustration 
shows the construc- 
tion of a wood 
case for the bits 
of various sizes 
which make up 
part of the car- 
penter’s kit. It 
is made of a 
block of wood 
into the end of 
which are bored 
several holes of the proper size to re- 
ceive the bits. A part of the block is 
cut out and hinged to form a cover.— 
Contributed by B. E. Blanchard, Chi- 
cago, Ill. 


A Remedy for a Loose-Fitting Nut 


A loose nut may be made to fit the 
threads of the bolt tightly by cutting 
a slot in the side, a trifle over half way 
through the nut, 
and striking it 
at A with a ham- 
mer to close the 
opening and 
shorten the pitch 
of the threads. The nut will turn on 
tightly, and where the threads fit very 
closely it takes the place of a locknut. 
—Contributed by Chas, Williams, In- 
dianapolis, Ind. 


Pumping Clean Water from a 
Cistern 


Clean water may be drawn from a 
cistern in the following manner: Use 
a rubber hose instead of the lead pipe 
and attach a block of wood a little 
above the lower end so as to keep the 
end of the hose under water. The 
wood will float and keep the hose end 
just under the surface at any level of 
the water.—Contributed by G. R. 
Lloyd, Jackson, Mich. 
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Folding Tomato-Vine Arbor 


The arbor is made of 1 by 2-in. 
strips of wood, 3 ft. long, fastened to- 
gether with three hoops about 18 in. 
in diameter. The hoops can be con- 


iil 


Arrangement of the Stakes and Hoops 


Fic.2 


structed of No. 9 gauge galvanized 
wire. The lower end of each strip or 
stake is pointed, and three 14-in. holes 
are bored in the upper part, about 9 in. 
apart. Before the ends of the wire 
hoops are twisted together they are 
run through the holes in the sticks, as 
shown in Fig. 1. The arbor is placed 
over the tomato vine and the stakes 
are spaced evenly and driven into the 
ground, The vine is trained inside the 
hoops and the stakes make an ideal 
support. 

This rack takes up little space and 
leaves room to work all around the 
vine. When not in use, it can be 
folded as shown in Fig. 2 and stored. 
—Contributed by H. H. Renges, Ship- 
persburg, Pa. 


Finishing Wood Patterns 


The finish on a pattern has a distinct 
effect on the finish of the casting pro- 
duced. A rough pattern cannot leave 
a smooth mold in the sand. The damp- 
ness of the molding sand and the clean- 
ing of a pattern by washing with water 
from a hose bring out all the “hair” 
from the surface of the wood, leav- 
ing it covered with small raised par- 
ticles. Cleaning patterns by the use 
of water is, therefore, extremely poor 
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practice, as is also drying them near 
steam pipes. Places where the end 
wood appears on the surface of the 
patterns are most difficult to get 
smooth and keep smooth. After once 
smoothing the pattern, the least damp- 
ness brings out the roughness again 
to a greater degree than on portions 
with the grain, ; 

To prevent this, prepare some glue 
water—a small quantity of glue in hot 
water—and with a brush apply two 
coats to the end grain of the wood. 
This fills up the pores with a retaining 
substance, which effectively prevents 
“pulling out.” Over this apply finish- 
ing paint as usual. This kink is also 
often applied to hardwood furniture. 


To Prevent Copper Gaskets from 
Leaking around Port Openings 


It is sometimes almost impossible 
to get a copper gasket to form a per- 
fectly tight joint around port holes, no 
matter how tightly the head bolts may 
be drawn. The outer portion of the 
gasket can be calked if it leaks, but 
the inner leakages around a port are 
not so easy of access, and may seri- 
ously interfere with the action of an 
engine or other power machine. 

If the metal can be nicked com- 
pletely around the port, as shown by 
the dotted lines in the sketch, with the 
point of a small cold chisel, the metal 
is raised at the edges and a groove is 
formed. The raised portion of the 
metal cuts into the gasket, while the 


Grooves to Hold Gasket 


gasket is also squeezed into the groove 
caused by the point of the chisel. 

This bit of work will make almost 
any copper gasket form a tight joint 
around a port hole, and keep the pres- 
sure of an engine, or other device, 
from being lost. 
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Protection for Paint on an Automobile 


Dissolve a piece of paraffin, the size 
of an English walnut, in a pint of gaso- 
line and apply the solution to the sur- 
face of the paint with a soft piece of 
waste or rag after a good cleaning. 
This will leave a thin coat of paraffin 
on the painted surface, which will pre- 
vent dust or dried mud from scratch- 
ing the varnish, and at the same time 
give it a good luster. Apply the prep- 
aration after every three or four wash- 
ings.—Contributed by Emil M. Buer- 
ger, Cincinnati, O. 


Earth Pulverizer for Gardeners 


A handy garden tool for pulverizing 
the soil can be made of an old long- 
handled shovel, as shown. Heat the 


shovel and flatten it out, drill holes 


Spikes in the Metal 


about 214 in, apart and rivet spikes in 
them, A board with large nails, hav- 
ing a long handle attached will also 
answer the purpose, but not so well as 
the shovel. 


Preserving Trade Papers 


Many trade publications are worth 
saving for future reference, but unless 
fastened together, they become scat- 
tered and perhaps destroyed. The 
‘accompanying sketch shows a very 
simple and easy way of tying them to- 
gether, which has the further advan- 
tage that the books will open out flat 
and any of the issues can be easily 
read. 

If a cover is desired, procure two 
pieces of cardboard the size of the 
magazine and punch holes as shown in 
A. Punch corresponding holes in each 
magazine as shown in J}. These holes 
can be made with a belt punch, The 


magazines are tied together as shown 
in C and D, using a shoelace or fancy 
cord if desired, 


Back and Method of Tying 


Magazines can be added one at a 
time by simply untying and adding the 
copy to the others and tying the bind- 
ing cord again. 


«Scaling with a T-Square 

A very handy way to scale drawings 
on a large board is to use a scale on the 
edge of the T-square, also one on the 
edge of the drawing board. The divi- 
sions may be marked the same as on a 
rule, without any figures, says a corre- 
spondent of American Machinist. 

In making centerlines, start the hori- 
zontal opposite an inch mark on the 
side of the board, and the vertical cen- 
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Scale on the Board and T-Square 


terline opposite an inch mark on the T- 
square. The distances on each side of 


the centerlines can be marked without 
taking up the rule. 
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Safety Cable for Door Springs 


Where springs are set up on doors 
as shown in the illustration, there is 
danger that they injure someone 


Cable through Spring Fastened at Both Ends 


should they break, and especially, if 
they should fly out when the door is 
opened too wide. To prevent this, a 
small piece of cable should be passed 
through the spring and fastened to the 
door and jamb with screweyes, If the 
spring should break, it cannot hurt 
anyone, as it will be kept back by the 
cable. The cable need not be very 
strong—fishing cord will do—as it is 
not subject to much strain when the 
spring breaks, and none at all other- 
wise. lor large springs use a piece 
of chain such as a key-ring chain.— 
Contributed by P. Mertz, Jamaica, 
Long Island. 


Fastening Machinery to Concrete 
Floors 


The sketch represents a small sec- 
_tion of concrete floor and shows two 
ways of placing fastenings. The first 


Wood Blocks in the Concrete 


is a plank imbedded in the concrete. 
The plank may be of any size to suit 


the work in hand, and of suitable 
length to accommodate the feet of the 
machine, or its base. Sometimes the 
plank is made narrower at the top than 
at the bottom, to increase the holding 
power of the concrete. The planks 
must be set when the floor is laid. 

A method of placing a fastening 
when the floor is already laid, is shown 
by the plug, which is of hard wood 
and driven into a hole drilled in the 
concrete. Lag screws are turned into 
the plug. 


A Way to Run Wires between Walls 


Electricians often have trouble get- 
ting wires down or up inside of a wall, 
especially when the upper and lower 
holes through the plates are not on 
the same vertical line, or when there 
are cross braces inside the walls, says 
a correspondent of Electrical Review. 
On such jobs I use a steel rod, thread- 
ing the wire through a hole at one end 


= 


Rod Sections 


of the rod. The rod I make is built up 
to any desired length in sections of 
12-in. bars of cold-rolled steel, the di- 
ameter of which is ;4; in. Each sec- 
tion of the rod—except that having 
the hole for the wire—is threaded on 
both ends, and adjacent sections are 
held together by means of a short 


coupling having the same thread on 


the inside at either end. 

If preferred, the couplings may be 
knurled, and a coupling pinned per- 
manently on one end of each section 
of rod. I carry sections enough in my 
tool kit to make up a rod 14 ft. long. 
I find that with this device I can fish 
wires in walls much more readily than 
is possible with a chair and fish wire. 
The sketch shows two sections of rod. 


GA metal chip from a cutting tool 
should never be pulled off with the 
bare hand, 
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The Use of Stencils for Interior Decoration 
By HOMER H. KNODLE 


PART II — Laying Out the Work 


The problems arising in the layout 
of continuous designs, while ex- 
tremely simple, nevertheless require 
close attention and accuracy in order 
that the results of the stenciling may 
harmonize with the scheme of decora- 
tion, The layout is made by the use 
of the chalkline as described in Part IL. 

In making the initial layout of a job 
that includes panels, the first thing to 
do is to lay out accurately the contin- 
uous designs. In other words, the 
most simple part of the work should 
always be laid out first. This will 
furnish a basis to work from, and will 
allow such proportioning of the more 
difficult layout that the whole may be 
in harmony. In laying out a panel, 
first find the exact center of the area 
that is to contain it. The method of 
doing this is clearly shown in Fig, 5. 
The lines need not be prominent, 
merely heavy enough to be seen, and 
will then not show in the finished 
work. In case the area is to contain 
more than one panel, make the layout 


panel design may be determined as 
shown in Fig. 7. 


When laying out centerpieces, the 
center of the ceiling must be found, 
and the extreme boun- 

daries of the design 


drawn from that cen- 


exactly the same as in 
the layout of a panel 
/ and should not be dif- 


| 
| | ter. The principle is 
| 


- ficult of execution, If 


Fie.6 a center design must 


be circular to form the 
centerpiece, lay out the 


Fig. 5 
Fig.7 


Layout for Panels 


as in Fig, 6, which shows an area in- 
tended to be decorated with three 
panels. Make all measurements from 
this center, and the boundary of the 


necessary guide lines 
to properly space it 
around the 360 deg. of 
the circle. If it is to be 
stenciled at some dis- 
tance from the center 
of the ceiling, as shown 
— in Fig, 7, draw a circu- 
lar guide line around 
the center as shown. 
The point of intersection of the circle 
and any guide line gives the starting 
point for the inside of the design. By 
laying the stencil design with its cen- 
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terline perpendicular to the guide line, 
the design will come into its correct 
position, 

Corner pieces are easier to place 
than centerpieces, but they, too, re- 


Fig 13 
A Retouched Stencil 


quire to be correctly set in their 
proper positions. From two points at 
equal distance from the corner on the 
two walls forming the corner, draw 
two intersecting lines as shown in Fig. 
8. Continue these guide lines for a 
sufficient distance to cover the length 
of the design. With the intersection 
of the two lines as a base, stencil the 
corner piece in its right position. In 
all cases the distance of the point of 
departure from the wall is determined 
by the consideration of giving the 
ceiling panel proper display. In sten- 
ciling the corner pieces be sure they 
are at the correct angle with the lay- 
out, as a mistake here will result in 
either a crooked line or a badly joined 
border. 

Sometimes it is best to shade the 
stencil designs with a corresponding 
color. This adds to the attractiveness 
of the work and also serves to relieve 
the monotony. In Fig. 9 is shown a 
simple design and how it is shaded, 
the design being solid black, and the 
shading denoted by lines. It is neces- 
sary to shade all the parts from the 
same direction, as in Figs. 9, 10, 11 
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and 12, which show the effects of 
shading, the four drawings being iden- 
tical, while the shading is applied from 
different points as designated by the 
arrows. The importance of proper 
shading may be easily seen from the 
contrasting drawings, the difference in 
the direction of the shade causing 
quite a difference in appearance. 

As to the color of the shading, never 
use a contrasting color. The best color 
that can be selected is a lighter shade 
of the wall color. If the stencil is 
placed in a lighter shade of the wall 
color, the shading color must be still 
lighter. The wall, stencil design and 
shading should be of different tints of 
the same basic color. 

Occasionally there is demand for a 
decoration in retouched stencil work. 
This is the nearest approach to free- 
hand decoration that can be accom- 
plished with mechanical means, In- 
stead of the design showing the bind- 
ers, these are carefully painted out and 
the shading done as described. A re- 
touched stencil is shown in Fig. 13. 
The design is complete without a 
break in the motif. The retouching 
will require a good set of brushes, the 
smallest practical outfit being a set of 
“riggers” from 1 to 6, and a set of flat 
artist’s brushes, sizes 1 to 12. With 
this combination the work can be done 
satisfactorily. 

A torn stencil can be repaired by 
cutting out a pattern that will match 
the torn places, and, after cleaning the 
stencil thoroughly, gluing it on the 
outside. Thus a smooth surface is pre- 
served on the inside, or the one laid 
against the wall. 


( The End) 


How to Measure the Internal Resistance of a Battery 


The current that can be obtained 
from a battery is dependent not only 
upon the electromotive force and the 
resistance of the circuit to which the 
battery is connected, but, in addition, 
upon the internal resistance of the bat- 
tery. The principal factors upon which 
the internal resistance of a battery de- 


pends are: the area of the plates form- 
ing the electrodes; the distance be- 
tween these plates; the kind of electro- 
lyte used; the age of the battery, and 
the current the battery is supplying. 
As the internal resistance of a battery 
increases, due to any cause, such as 
continued use; drying out of the paste 
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used in dry cells; decrease in area of 
plates, etc., the current it is capable 
of supplying to a given circuit de- 
creases and, as a result, the battery 
in time will fail to operate any devices 
that may be connected in circuit. 
The internal resistance of any cell 
can be determined as follows: The 
voltage of the battery is first meas- 
ured by means of a voltmeter, having 
a comparatively high resistance, when 
the battery is connected to the volt- 
meter alone. This reading is called 
the open-circuit voltage, and we will 
represent it by the symbol E,. Now 
connect a variable resistance (rheostat ) 
and an ammeter in series to the battery 
terminals, allowing the voltmeter to 
remain connected, and place a switch 
in both circuits, as shown in the fig- 
ure. (If the voltmeter be constructed 
with a key for opening and closing its 
circuit, no switch need be connected 
in series with it.) The circuits may 
now be closed and readings taken 
on the ammeter and voltmeter as 
promptly as possible after the current 
has been adjusted to the desired value. 
This second reading of the voltmeter 
is called the closed-circuit reading, and 
we will represent it by the symbol E,. 
The difference between the closed and 
open-circuit readings of the voltmeter 
represents the pressure required to 
cause the current to pass through the 
internal resistance of the battery. The 
current, I, was read on the ammeter 
and the internal resistance can now be 
calculated by dividing (E,—E,) by I, 


or 


Internal resistance ( Rue) = "c—ohms 


I 

The internal resistance can be deter- 
mined for different currents and after 
the cell has been operating or connected 
in circuit for different intervals of 
time. The battery should be given am- 
ple time to recuperate after each set of 
readings before the following set is 
taken. 

The ammeter can be dispensed with 
by using a piece of wire or a coil, whose 
resistance, R., is known, instead of 
the rheostat. The current can be de- 
termined by dividing the closed-circuit 
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voltage by the resistance, R,., con- 

nected to the battery. 

Closed-circuit voltage 

Resistance of coil (Ro) 
If the voltmeter has a rather low 

resistance, considerable current will be 


Current (I) = 


CONTACT KEY OR 
SWITCH 
ail 
Switch / 
BATTERY 
—1O- oO 
Or 
VOLTMETER AMMETER 


Vecltmeter and Ammeter Connections 


taken from the battery to operate it, 
and its indication, when there is no re- 
sistance across the battery, will not be 
the total voltage of the battery, as there 
is a small part of the total battery 
pressure required to cause the volt- 
meter current to pass through the in- 
ternal resistance. Hence it is desirable 
to have a high-resistance voltmeter. 


Belt-Throwing Yoke 


To make the job of putting a belt 
on a pulley by hand simple and safe, 
cut a fork or yoke from a wood block 
114 in, thick, with a handle of sufficient 
length, as shown, and use it in place 
of the bare hand. The fork should be 


Yoke and Manner of Using 


reinforced with a bolt to prevent its 
splitting. 

The belt is thrown on the revolving 
pulley by pulling the fork over the 
wheel and belt at the same _ time. 
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Where there are several sizes of belts 
and pulleys, a belt yoke can be made 
for each width.—Contributed by John 
V. Loeffler, Evansville, Ind. 


Temporary Globe Sight for a Gun 


An ordinary bill clip of the type 
shown in the 
sketch makes a 
good globe sight 
when fitted to a 
rifle having a 
large front sight. 
The clip is sim- 
ply set over the 
sight on the end 
of the barrel.— 
Contributed by James M. Kane, 
Doylestown, Pa. 


Cutting Packing on Wood Mandrels 


The following hints may be of prac- 
tical assistance to some engineers in 
cutting packing on wooden mandrels, 
says a correspondent of Power. Asa 
rule, the space between the ends of a 
ring should be about 1% in, for every 


Packing on the Mandrel 


1 in. diameter of the rod. Using that 
as a basis, the following sizes of 
wooden mandrels are necessary for 
winding the coil packing to cut it for 
the various sizes of rods: 


Diameter Diameter Diameter Diameter 
of Rod of Mandrel Pa... Rod of Mandrel 
} i 1 

it 2 13} 
i Al 
} 2 
ij 2%} 
1 3 
1} 145 3 3 
1} 


Nail one end of the packing on the 
mandrel. Wind the packing spirally 


around the wood and nail the other 
end. Mark two lines, A, parallel to 
the axis of the mandrel and about 14 
times the thickness of the packing 
apart. The packing is cut into rings 
by cutting obliquely between the paral- 
lel lines, as shown by the dotted lines 
B. This will make about the right 
allowance for the end expansion of the 
packing. Before inserting the rings, 
they should be dipped into cylinder oil 
and placed in position so that the open 
spaces are staggered and do not fall 
one on top of the other. 


To Set a Lathe Tool 


In preparing to cut a thread one day, 
I could not find the center gauge and, 
to set the threading tool B, I made use 


Setting Tool at Right Angles 


of two other centers, A A, as shown in 
the sketch. The angle of both centers 
and the threading tool combined made 
180 deg., so that the threading tool B 
was thus set at right angles to the 
work.—Contributed by H. Robinson, 
New Bedford, Mass. 


Water-Cooled Bearing Cap 


The accompanying sketch shows 
how a large, high-speed, heavy-duty 
bearing cap, which ran hot very often, 
was effectively 
cooled with wa- 
ter. As may be 
seen, the cooling 
was accom. 
plished by plac- 
ing a coil of pipe 
in the babbitt space. The babbitt was 
subsequently poured over the coil, 
completely imbedding it. Although 
the thickness of the babbitt over the 
coil was much less than ordinary, no 


Ls B~ 
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dificulty was experienced, and the 
overheating of the bearing was effect- 
ually stopped.—Contributed by J. J. 
O’Brien, Buffalo, N. Y. 


To Straighten or Bend a Shaft 


The principle of the method of bend- 
ing a shaft here described applies to 
the straightening as well as the bend- 
ing of bars, shafts or castings. In the 
sketch is shown a shaft which it is de- 
sired to bend in the direction of the 
dotted line, It is held in the center of 
a lathe, a pinch bar is pressed against 


Bar 
Bending a Shaft 


the under side, and while thus sprung, 
the upper side is given repeated blows 
with a hammer, the heft of the blows 
depending on the size of the shaft. In 
this way it is easy to give a permanent 
“set” to a piece. The piece may be 
held or clamped in any position or 
manner that suggests itself or is most 
convenient, the point of the trick be- 
ing to hammer on the high side while 
in the sprung position, Heavy bars 
are easily set.—Contributed by D. A. 
Hampson, Middletown, N. Y. 


Reinforcing Side Curtains on Buggies 


The side curtains of a buggy top will 
in time become sagged and, in that 
condition, do not present a neat ap- 


tes 


Leather Strips on the Curtain 


pearance, nor will they keep out rain 
or snow. I remedied this by fastening 
pieces of sole leather, 1 in. wide and 
2 in. long, one on each side of the but- 
tonholes as shown by A in the sketch. 
These should be put on while the side 
curtains are new and not much used. 
—Contributed by Bennett Vanfossan, 
Cove, O. 


cr 


Door Key for a Round Hole 


The illustration shows the construc- 
tion of a key to fit a round hole. The 
main feature of this key is to prevent 


Movable Tumbler-Turning Projection 


the use of skeleton keys in the lock, 
The key is inserted in the hole, then 
the plunger or rod is pushed in, which 
forces the tumbler-turning projection 
out into position—Contributed by 
Francis Chetlain, Chicago. 


Hasp Made of a Hinge 


Requiring a hasp and having none 
handy, I made one from an old strap 
hinge, as shown 


in the illustra- VA | 

tion. T his | 

served the pur- 
pose as well as 

hasp. To still | 

better prevent 
interference, the 


part screwed to 

the door can be bent over the edge, 
and the screws turned in from the back 
side.—Contributed by Oscar N. An- 
derson, Canby, Minn. 


An Electrician’s Pipe Wrench 
A wrench that.will be handy for put- 
ting up gas or combination fixtures can 
be made of a common alligator wrench 
and a piece of steel to form an offset 
handle. The manner of construction 


s* 


Extension Handle on Wrench 


and dimensions for the handle are 
shown in the illustration. —Contributed 
by E. G. Backus, Hackensack, N., J. 
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T-Square Attachments for a Drawing 
Board 


The attachments are used to hold 
the T-square firmly against the edge 


of the drawing board. The end of the . 


| 


DRAWING BOARD \ 
BRACKET 
B 


Parts Attached to the Board 


board is fitted, for its whole length, 
with a brass strip 1 in. wide and jy in. 
thick. This strip is bent as shown at 
B. A small piece of brass is shaped as 
shown at A and two holes drilled for 
screws to fasten it on the head of the 
T-square. The long brass strip is also 
drilled, and fastened to the board with 
screws. The lower bracket or strip 
bears against the small angle A and 
keeps the square in the right position, 
while at the same time allowing it to 
be freely moved up and down the 
board.—Contributed by Chas. Home- 
wood, Waterloo, Iowa. 


A Substitute for an Expansive Bolt 


If in need of an expansive bolt when 
there is none at hand, use an ordinary 
cotter. Pick out a pin a little smaller 

than the hole bored to 


© receive it. File a few 
©) _ grooves in the outer sur- 


Wf WY face and insert it in the 
Yyy hole with a wood wedge 


between the legs. As 

Yj the wedge strikes the 

Yy' Uf bottom of the hole it 

YY V/ forces the legs of the 

Wi cotter apart and expands 

it against the sides of 

the hole. Small metal’ rings can be 

very easily fastened to sidewalks or 

walls in this manner.—Contributed by 
G. H. Holter, Jasper, Minn, 
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Inflating a Bicycle Tire without a 
Pump 


When going out for a ride on my 
bicycle one day, I found that a tire 
was without air, and I had no bicycle 
pump. The idea occurred to me to use 
the water pressure from the hydrant. 
I drained the garden hose and made a 
tight connection between the nozzle 
and the tire valve. I then turned on 
the water which forced the air in the 
hose into the tire. When the desired 
pressure was obtained, I broke the 
connection and turned off the water— 
Contributed by James Leslie, Arrow- 
rock, Idaho. 


Forming a Lathe Tool 


A number of cam rolls with a 
rounded face had to be made, and not 
desiring to spend much time on them, 


I avoided making a template from 
which to file a tool in the following 
manner: The stock for the tool was 
tilted at an angle of 10 deg. and a hole 
drilled of the proper diameter. The 
surplus metal shown by the dotted 
lines was then removed from the front 
of the tool.—Contributed by Jos. C. 
Wilson, W. Lynn, Mass. 


Showing Part Cut Away 


How to Drive Nails to Avoid 
Splitting 

When it is necessary to drive nails 
in places where there is danger of split- 
ting, and a drill of the proper size is 
not at hand for starting a hole, simply 
file or grind the point of the nail to a 
chisel edge instead of the regular four- 
sided point, and drive the nail with the 
sharp edge thus made cutting across 
or at right angles to the grain of the 
wood.—Contributed by Aug. Gerten- 
bach, Quincy, IIl. 
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How to Make a Water Wheel 


The materials used in the construc- 
tion of this water wheel are such as 
the average amateur mechanic may 
pick up or secure from a junk pile. The 
drawings in Fig. 1 clearly show the 
way the wheel is built. The nozzle, 
Fig. 2, is made of pipe and fittings and 
is adjustable to concentrate the stream 
so as to get the full efficiency of the 
weight and velocity of the water. The 
cap on the end of the nipple is drilled 
to receive the pin point filed on the 


thick sheet-metal disk of the diameter 
given in Fig, 1. This disk is fastened 
to a 4-in, shaft, 6 in, long, with two 
collars, one on each side of the disk, 
both being riveted to the disk and 
pinned to the smast. The bearings AA 
are made of 34-in. pipe, each 214 in. 
long. Long a are cut on these 
to turn through the two %4-in. waste 
nuts BB, which provides a way to ad- 
just the buckets centrally with the 
stream of water, and to take up any 


A 


Details of the Water Wheel 


end of the \4-in, rod. The parts of this 
nozzle are a 14-in. tee, connected to the 
source of water supply ; a plug, drilled 
to snugly fit the 14-in. rod, and fitted 
into one end of the straight part of the 
tee; and a %-in. nipple of sufficient 
length to make the dimension shown in 
the sketch. The nipple has a long 
thread to receive two %-in. locknuts, 
which clamp the nozzle to the sheet- 
metal covering, as shown in Fig. 1. 
The buckets, Fig. 3, are formed of 
some easily melted, but not too soft 
metal alloy which can be cast in plas- 
ter molds. They are attached with riv- 
ets to the circumference of a ;y-in. 


side motion. The pipe is babbitted 
and drilled for oil holes. The runner 
or wheel must be well balanced, as 
the speed will be from 2,000 to 2,500 
revolutions per minute with ordinary 
city pressure. In balancing the wheel, 
instead of adding an extra weight, a 
part of the disk is filed out on one edge. 
The inclosing sides are made of wood— 
cypress preferred—having the dimen- 
sions given, and two %& by 1%-in. 
pieces are attached to the bottom out- 
side surfaces for mounting the wheel. 
The curved part is covered with gal- 
vanized sheet metal. 

The drawing shows a wheel of 
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small diameter, but having consider- 
able power. Greater power may be 
obtained by increasing the size of the 
jet and the diameter of the wheel, but 
the use of too many buckets results 


Fig.4 
Metal Casing Instead of Wood 


in decrease of power. One bucket 
should be just entering the stream of 
water, when the working bucket is at 
a point at right angles to the stream. 
The water should divide equally ex- 


An Interesting Experiment 


Take an ordinary board, 2 or 3 ft. 
long, such as a bread board, and place 
it on the table so that about one-third 


Striking the 
Board 


of its length will project over the edge. 
Unfold a newspaper and lay it on the 
table over the board as shown in the 
sketch. Anyone not familiar with the 
experiment would suppose the board 
could be knocked off by hitting it on 
the outer end. It would appear to be 
easy to do, but try it. Unless you are 
prepared to break the board you will 
probably not be able to knock the 
board off. 

The reason is that when the board is 
struck it forces the other end up and 
the newspaper along with it. This 
causes a momentary vacuum to be 
formed under the paper, and the pres- 
sure of the air above, which is about 
15 lb. to the square inch, prevents the 
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actly on the center of the bucket and 
get out of the way as soon as possible. 
Any stagnant water in the case, or 
dead water in the bucket, is detri- 
mental to the power. A free exit for 
the water is made at the bottom of 
the case, as shown, 

The construction of the case may 
be varied and, instead of wood, metal 
sides and frame may be used. Where 
the builder cares to make a more sub- 
stantial wheel and has access to a 
foundry, the metal parts can be made 
as shown in Fig. 4. The parts are in 
this instance fastened together with 
machine screws. Patterns are made 
and taken to a foundry for the cast- 
ings, which are then machined to have 
close fitting joints——Contributed by 
R. H. Franklin, Unnatosa, Wis. 


board from coming up. This is an 
entertaining trick to play at an even- 
ing party, and also makes a simple and 
interesting school experiment. 


Ironing-Board Holder 


An ironing board that had been used 
on two chairs was cut off square on 
one end and a piece of heavy sheet 
metal cut and bent into the shape 
shown in Fig. 1. The square end of 
the board was fitted into the socket 
formed by the sheet metal. After at- 
taching the socket to the wall with 
screws the board was easily put in 


Fig 2 


Socket and Manner of Holding Board 


place as shown in Fig. 2. The brace is 
hinged to the under side of the board. 
—Contributed by L. G. Swett, Roches- 
ter, N. Y. 
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Preserving Flowers 


One of the most distressing sides of 
botanical study is the short life of the 
colors in flowers. Those who have 
found the usual method of preserving 
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in Color and Form 


a cloth in a thin layer. When thor- 
oughly dry, it should be placed in a 
heavy earthenware vessel and further 
dried in a hot oven. Allow it to re- 


—— 


Placing the Flowers on the Steel Pins and Pouring the Dry Sand around Them 


plants by pressure between paper un- 
satisfactory will be interested to learn 
of a treatment whereby many kinds of 
flowers may be dried so that they retain 
a great deal of their natural form and 
color. 

The flowers should be gathered as 
soon as the blossoms have fully 
opened. It is important that they 
should be quite dry, and in order to 
free them of drops of rain or dew, they 
may be suspended with heads down- 
ward for a few hours in a warm place. 
It is well to begin with some simple 
form of flower. 

A large, strongly made wooden box 
—one of tin is better—will be neces- 
sary, together with a sufficient amount 
of sand to fill it. If possible, the sand 
should be of the kind known as “silver 
sand,” which is very fine. The best 
that can be procured will be found far 
from clean, and it must, therefore, be 
thoroughly washed. The sand should 
be poured into a bowl of clean water. 
Much of the dirt will float on the sur- 
face. This is skimmed off and thrown 
away, and clean water added. The 
sand should be washed in this manner 
at least a dozen times, or until nothing 
remains but pure white grains of sand. 
The clean sand is spread out to dry on 


main in the oven for some time until 
it is completely warmed through so 
that one can scarcely hold the bare 
hands in it. 

Obtain a piece of heavy cardboard 
and cut it to fit easily in the bottom 
of the box. Through the bottom of 
the cardboard insert a numbér of steel 
pins, one for each of the flowers to be 
preserved. Take the dry blossoms and 
press the stalk of each on a steel pin 
so that it is held in an upright position. 
When the cardboard is thus filled, 
place it in the box. 

The warm sand is put in a bag or 
some other receptacle from which it 
can be easily poured. Pour the sand 
into the box gently, allowing it to 
trickle slowly in so that it spreads 


The Dried Flowers 
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evenly. Keep on pouring sand until 
the heads of the flowers are reached, 
taking care that all of them stand in a 
vertical position. The utmost care 
must be taken, when the heads are 
reached, to see that all the petals are in 
their right order. Remember that any 
crumpled flowers will be pressed into 
any position they may assume by the 
weight of the sand. When the box is 
filled it should be covered and set 
aside in a dry place. 

The box should be allowed to stand 
at least 48 hours. After the first day, 
if only a small amount of sand has 
been used, the material may have 
cooled off to some extent, and the box 
must be set in a moderately heated 
oven for a short time, but no great 
amount of warmth is advisable. Af- 
ter 48 hours the box may be uncovered 
and the sand carefully poured off. As 
the flowers are now in a very brittle 
condition, any rough handling will 
cause serious damage. When all the 
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sand has been emptied, the cardboard 
should be removed from the box and 
each blossom taken from its pin. In 
the case of succulent specimens, the 
stems will have shrunk considerably, 
but the thinner petals will be in an al- 
most natural condition. The colors 
will be bright and attractive. Some 
tints will have kept better than others, 
but most of the results will be surpris- 
ingly good. Whatever state the flow- 
ers are in when they are taken from 
the box, if the drying process has been 
thorough, they will keep almost indefi- 
nitely. 

Flowers preserved in this manner 
are admirable for the decoration of 
homes. If they are exposed to light, 
care should be taken to see that the di- 
rect sunshine does not strike them, as 
it will fade the colors. Sprigs with 
leaves attached may be dried in this 
way, but it has been found that much 
of the intensity of the green is lost in 
the process. 


Reading Pulse Beats with the Sun’s 
Rays 
The pulse beats may be counted by 
this unusual method. On a clear day, 
when the sun is shining brightly, 
darken a room and select one window 


Sun’s Rays Defiected to the Ceiling 


toward the sunlight, which should be 
prepared as follows: Draw the curtain 


part way down and cover the rest of 
the window with a heavy cardboard. 
Cut a small hole in the cardboard to 
admit a beam of light. Set a bowl of 
water on a table in the path of the 
beam so as to deflect it to the ceiling 
as shown by the dotted lines in the 
sketch. 

It is now a simple matter to show 
the pulse beats. Place the wrist 
against the edge of the bowl as shown, 
and the beam of light directed to the 
ceiling will record every beat of the 
pulse by short, abrupt movements. 


Artistic Wood Turning 


Some very odd and beautiful effects 
can be obtained in lathe work by mak- 
ing up the stock from several pieces of 
various kinds of wood glued together. 
The pieces can be arranged in many 
pleasing combinations, and if good 
joints are made and a good quality of 
glue used, the built-up stock is just as 
durable as a solid piece. 

Candlesticks turned from built-up 
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ZA 


POPULAR MECHANICS 


stock are especially attractive, parts of 
the various light and dark woods ap- 
pearing here and there in all manner of 
odd shapes and proportions. If the 
stock is placed off center in the lathe, 
a still greater variety of effects will 
be produced. 

The application of a potassium-bi- 
chromate solution to the finished work 
turns each piece a different color. This 
solution can be made in any depth of 
color by varying the amounts of potas- 
sium salt and water. Maple or birch 
treated with this solution are colored 
to a rich Osage orange which cannot 
be surpassed in beauty. Mahogany is 
turned a deep reddish brown, and wal- 
nut is darkened a great deal. The so- 
lution is applied as evenly as possible 
with a camel’s-hair brush while the 
wood is turning in the lathe. The grain 
of the wood is somewhat roughened 


or 
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Vase Made of Different Woods 


by this process, but it can be dressed 
down again with very fine sandpaper. 

In polishing the work, only the best 
shellac should be used, and several 
thin coats applied rather than one or 
two heavy ones. Each coat, with the 
exception of the last, should be sand- 
papered slightly. Powdered pumice 
stone on a cloth held in the palm of 
the hand can be used to apply a beauti- 
ful luster. Some suggestions as to the 
manner of combining various woods, 
and a simple candlestick of mahogany 
and maple are shown in the sketch.— 
Contributed by Olaf Tronnes, Wil- 
mette, Ill. 


A Variable Condenser 
A simple variable condenser for re- 
ceiving in wireless, which will give 
good results, was made by a corre- 
spondent of Modern Electrics as fol- 
lows: Each clip on the switch was 
made of ribbon brass or copper in the 


761 


shape shown at A, the first one from 
the joint of the knife switch being 
the longest and each succeeding one 
shorter. The handle was taken from 
a single-pole switch. The case was 


CONDENSER 
Lever and Clips 


made of oak and varnished and the 
condenser was made of tinfoil and thin 
sheets of mica, 2 by 3 in. in size. After 
placing the condenser in the case, hot 
paraffin was poured around it. 


Adjustable Baking-Pan Shoes 


At times bread, meat, or other food, 
placed in ordinary baking pans in the 
oven becomes burned on the bottom. 
If the detachable metal strips shown in 
the sketch are placed on the pan, this 
will not happen, as the pan does not 
come in direct contact with the oven 
floor. 

The .attachment can be placed on 
agate ware or sheet-iron pans of any 
length, The shoes are made from light 


V 


Shoe and How It is Attached to the Pan 


V-shaped metal strips and in two parts, 
as shown, with the edges of one part 
lapped over so that the other strip will 
slide in it. 
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Irrigating with Tomato Cans 


The following is an easy and effect- 
ive way to start plants in dry weather: 
Sink an ordinary tomato can, with a 
1%-in, hole ¥% in. 
from the bot- 
tom, in the 
ground so that 
the hole will be 
near the roots 
of the plant. 
Tamp the dirt 
around both 


and fill the lat- 
ter with water. 
Keep the can filled until the plant is 
out of danger.—Contributed by L. L. 
Schweiger, Kansas City, Mo. 


Fountain for an Ordinary Pen 


Take two steel pens, not the straight 
kind, and place them together, one 
above the other, in the penholder. 


Two Pens in Holder 


With one dip of ink 60 or 70 words 
may be written. This saves time and 
the arrangement also prevents the ink 
from dropping off the pen.—Contrib- 
uted by L. M. Lytle, Kerrmoor, Pa. 


Homemade Mousetrap 


Bore a 1-in. hole, about 2 in. deep, 
in a block of wood and drive a small 
nail with a sharp point at an angle so 
it will project into the hole about half 
way between the top and bottom, and 
in the center of the hole, as shown. 


Hole in Wood Block 


File the end very sharp and bend it 
down so that when the mouse pushes 
its head past it in trying to get the 


plant and can,: 
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bait at the bottom of the hoe, the sharp 
point will catch it when it tries to 
back out. Almost anyone can make 
this trap in a short time, and it will 
catch the mice as surely as a more 
elaborate trap. 


Clear Wax Impressions from Seals 


A die must be slightly damp to make 
clear impressions on sealing wax and to 
keep it from sticking to the wax. A 
very handy way to moisten the die is 
to use a pad made by tacking two 
pieces of blotting paper and one of 


Blotter Pad 


cloth to a wooden block of suitable 
size, and saturate the blotters with 
water before using. Stamp the die on 
the pad and then on the hot wax. The 
result will be a clear, readable impres- 
sion.—Contributed by Fred Schu- 
macher, Brooklyn, N. Y. 


A Window Stick 


Although the windows in factories 
and houses are usually provided with 
weights, yet the stick shown in the 
sketch will be found very handy in case 
all of the windows are not so equipped. 
It is made of a piece of pine wood long 


Notches in Stick 


enough to hold the lower sash at a 
height even with the bottom of the 
upper, and about 114 or 2 in. wide. 
Notches may be cut in the stick as 
shown, each being wide enough to 
firmly hold the sash. Thus, with the 
stick illustrated, the sash may be held 
at three different heights on the side 
A, and at still another on the side B. 
—Contributed by Katharine D. Morse, 
Syracuse, N. Y. 
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How to Construct a Small Thermostat 
By R. A. McCLURE 


It is a well known fact, that there 
is a change in the dimensions of a 
piece of metal, due to a change ‘in its 
temperature. This change in dimen- 
sions is not the same for all mate- 
rials; it being much greater in some 


Such a combination of two metals 
constitutes a simple thermostat. If 
the movement of the free end of the 
combination be made to actuate a 
needle moving over a properly cal- 
ibrated scale, we have a simple form 
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Simple Thermostat 


materials than in others, while in some 
there is practically no change. 

If two thin, narrow strips of dif- 
ferent metals, that contract or expand 
at different ratio due to a variation in 
temperature, be rigidly fastened to- 
gether at their ends, and the combina- 
tion then heated or cooled, the com- 
bined piece will have its shape changed. 
One of the pieces will increase in 
length more than the other, due to a 
rise in temperature, and this same 
piece will decrease in length more than 
the other when subjected to a decrease 
in temperature. 

If one end of this combined piece 
be rigidly clamped to a support, as 
shown in Fig. 1, and the combination 
then have its temperature changed, the 
free end will move to the right or left 
of its original position, depending upon 
which of the pieces changes in length 
the more. If there is a rise in tem- 
perature and the right-hand piece B 
increases in length faster than the left- 
hand piece A, the free end of the com- 
bined piece will move to the left of 
its original position. If, on the other 
hand, there is a decrease in temper- 
ature, the right-hand piece will decrease 
in length more than the left-hand 
piece, and the upper or free end 
will move to the right of its original 
position, 


Fig.4 
Couple and Mounting Strip 


of thermometer. If two electrical con- 
tacts, CC, be mounted on the right 
and left-hand sides of the upper end 
of the combined piece, as shown in Fig. 
1, we have a thermostat that may be 
used in closing an electrical circuit 
when the temperature of the room in 
which it is placed rises or falls a cer- 
tain value. These contacts should be 
so arranged that they can be moved 
toward or away from the combined 
piece independently. By adjusting the 
position of these contacts, the elec- 
trical circuit will be closed when the 
temperature of the thermostat has 
reached an experimentally predeter- 
mined value. 

The following description is that of 
a thermostat, constructed by the au- 
thor of this article, which gave very 
satisfactory results. First obtain a 
piece of steel, 6 in. long, % in. wide 
and 2/100 in, thick, and a piece of 
brass, 6 in. long, 54 in, wide and 3/100 
in. thick, Clean one side of each of 
these pieces and tin them well with 
solder. Place the two tinned surfaces 
just treated in contact with each other 
and heat them until the solder on 
their surfaces melts and then allow 
them to cool. A better way would be 


to clamp the two thin pieces between 
two heavy metal pieces, and then heat 
the whole to such a temperature that 
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the solder will melt, and then allow 
it to cool. This last method will give 
more satisfactory results than would 
be obtained if no clamps are used, as 
the thin metal pieces are liable to bend 


in Fig. 5. Now bend the piece, at the 
dotted line in Fig. 5, into the form 
shown in Fig. 6, making sure that the 
dimension given is correct. This piece 
can now be mounted upon the piece 


Fig.5 Fig.7 


Support for Couple, and Needle-Mounting Strip 


out of shape when they are heated, 
and as a result they will not be in 
contact with each other over their en- 
tire surfaces. After these pieces have 
been soldered together forming one 
piece, which we shall for convenience 
speak of as the couple, two small holes 
should be drilled in one end to be used 
in mounting it, and a notch cut in the 
other end, as shown in Fig. 2. 

Cut from some thin sheet brass, 
about 2/100 in, in thickness, two pieces, 
14 in. wide and \% in, long. Bend these 
pieces of brass over a piece of hatpin 
wire, thus forming two U-shaped 
pieces. Cut off a piece of the hatpin, 
52 in, long, and fasten it across the 
notched end of the couple by means of 
the U-shaped piece of brass, which 
should be soldered in place as shown 
in Fig. 3. All superfluous solder 
should then be cleaned from the 
couple and the steel pin. Now bend 
the couple so as to form a perfect half 
circle, the brass being on the inside. 

The base upon which this couple is 
to be mounted should be made as fol- 
lows: Obtain a piece of brass, 7 in. 
long, 34 in, wide, and 1% in, thick, In 
this piece drill holes, as indicated 
in Fig. 4, except A, which will be drilled 
later. Tap the holes B, C and D for 
14-in. machine screws. 

Cut from some 1%-in. sheet brass a 
piece, 1% in. long and % in. wide, to 
be used as a support for the couple. 
In one end of this piece drill two small 
holes, as indicated in Fig. 5, and tap 
them for ;;-in. machine screws. In 
the opposite end cut a slot, whose 
dimensions correspond to those given 


shown in Fig, 4, by means of two brass 
machine screws placed in the holes B. 
The slot in the support for the couple 
will permit its being moved along the 
mounting strip, the purpose of which 
will be shown later. 

Next cut another piece of %-in. 
brass, 2%4 in. long and 5 in. wide, In 
this piece drill two 14-in. holes, as in- 
dicated in Fig. 7, and then bend it at 
the dotted lines into the form shown 
in Fig. 8. Mount this strip upon the 
main mounting strip by means of two 
brass machine screws placed in the 
holes C, so that the upper part is 
over the center-punch mark for the 
hole A in the main mounting strip. 

You are now ready to drill the hole 
A, which should be done as follows: 
Remove the piece you last mounted 
and then clamp the. main mounting 


-strip in the drill press so that the 


center-punch mark for the hole A is 
directly under the point of the drill. 
Then remount the piece you just re- 
moved, without disturbing the piece 
you clamped in the drill press, and 
drill a small hole through both pieces. 
This hole should be about 3/64 in, in 
diameter. After this small hole has 
been drilled through both pieces, a 
countersink should be placed in the 
drill chuck and the hole in the upper 
piece countersunk to a depth equal to 
half the thickness of the metal in 
which it is drilled. Unclamp the pieces 
irom the drill press, turn them over, 
and countersink the small hole in what 
was originally the lower piece. The 
object of countersinking these holes is 
to reduce the bearing surface of a 
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small shaft that is to be supported in 
the holes and must be as free from 
friction as possible, 

We may now construct the needle, 
or moving portion of the thermostat, 
which should be done as follows: The 
shaft that is to carry the moving sys- 
tem must be made from a piece of 
steel rod, about ;% in. in diameter. 
Its dimensions should correspond to 
those given in Fig. 9. Considerable 
care should be used in turning this 
shaft down, to make sure that it fits 
perfectly in the small holes in the sup- 
porting pieces. The shaft should turn 
freely, but it must not be loose in the 
holes, nor should it have but a very 
small end play. 

Cut from some 1/32-in. sheet brass 
a piece whose dimensions correspond 
to those given in Fig. 10. Drill a 
1%-in, hole, A, in this piece, and cut 
a slot, B, from one side of the piece 
into this hole, and a second slot, C, 
along the center of the piece as in- 
dicated in the figure. Consider- 
able care should be exercized in cut- 
ting the slot C, so that its breadth is 
exactly equal to the diameter of the 
piece of steel wire fastened on the end 
of the couple. Also make sure to get 
the sides of this slot perfectly smooth. 
Cut from some 14-in, brass a disk hav- 
ing a diameter of 1% in., and solder it 
to the end of the needle. The dotted 
line in Fig. 10 indicates the proper posi- 
tion of the disk. Now drill a hole, D, 
through the disk and needle, of such 
a diameter that considerable force 
must be applied to the steel shaft you 
have already made, in order to force 
it through the hole. Force the ‘shaft 


33 1 
Shaft for Needle and Needle 


through this hole until the needle is 

exactly in the center of the shaft. 
The parts of the thermostat thus far 

made can now be assembled. Place 


the steel shaft in its bearings and see 
that it turns perfectly free. Then 
place the steel pin, on the end of the 
couple, in the slot C, and fasten the 
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Fig.12 
Wiring Diagram for One and Two Bells 


other end of the couple, by means of 
two machine screws, to the support 
made for the couple. Increase or de- 
crease the temperature of the ther- 
mostat and note the results, If 
everything is working all right, the 
end of the needle should move 
when the temperature of the ther- 
mostat is changed. The amount the 
end of the needle moves can be easily 
changed by moving the support or the 
couple toward or away from the shaft 
supporting the needle, which changes 
the position of the steel pin in the slot 
C. The nearer the steel pin is to the 
shaft supporting the needle, the greater 
the movement of the end of the needle 
due to a given change in temperature. 

A small piece of white cardboard 
can be mounted directly under the end 
of the needle by means of small brass 
strips, that in turn can be attached to 
the lower ends of the main mounting 
holes D, Fig. 4. A _ scale can be 
marked on this piece of cardboard by 
noting the position of the needle corre-° 
sponding to different temperatures as 
determined by a thermometer. When 
this scale has been completed, you ean 
use the thermostat as a thermometer. 

Two contacts may be mounted, one 
on each side of the needle, in a man- 
ner similar to the method suggested 
for mounting the cardboard. These 


contacts should be so constructed that 
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the end of the needle will slide over 
them with little friction, and so that 
their position with respect to the end 
of the needle may be easily changed. 


Fig.13 
Assembled Thermostat 


Both contacts must be insulated from 
the remainder of the thermostat, and 
may or may not be connected together, 
depending on how the thermostat is to 
be used. 

It would be advisable, if possible, to 
have the part of the needle that touches 
the contact points, as well as these 
points, of platinum, as the arc that is 


A Tailless Kite 


The frame of a 3-ft. kite is made of 
two sticks, each 3 ft. long. These are 
tied together so that the cross stick 
will be at a distance of 15 per cent of 
the full length of the upright stick, 
from its end, or in this case 5.4 in. 
The sticks may be made of straight- 
grained pine, %@ in, square, for small 
kites, and larger hardwood sticks, for 
larger kites. 

The cross stick is bent into a bow 
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Plan and Dimensions for Kite 
by tying a strong cord across from 
end to end. The center of the bend 
should be 414 in, above the ends. The 
bend is shown in the sketch. Connect 
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likely to be formed will not destroy 
the platinum as easily as it will the 
brass. A small wooden containing case 
can now be made and the thermostat 
is complete. There should be a large 
number of holes drilled in the sides, 
ends and back of the case so that the 
air inside may be always of the same 
temperature as the outside air. 

In adjusting, testing, or calibrating 
your thermostat, make sure that it is 
in the same position that it will be in 
when in use. 

The connections of the thermostat 
for ringing one bell when the tem- 
perature rises or falls to a certain value, 
are shown in Fig. 11. The connections 
of the thermostat for ringing one bell 
when the temperature rises to a cer- 
tain value and another bell when the 
temperature falls to a certain value, are 
shown in Fig. 12. The complete 
thermostat is shown in. Fig. 13. 


all four ends or points with a cord, 
being careful not to pull the bend of 
the cross stick down, but seeing that 
it remains straight across the kite. 
When this is done the frame is ready 
for the cover. 

The cover will require 214 sheets 
of tissue paper, 20 by 30 in., which 
should. be pasted together as the 
sketch indicates. Cut out the paper, 
allowing 2 in. margin for lapping over 
the cord on the frame. Place the 
frame on the cover with the convex 
side toward the paper and paste the 
margin over the cord, allowing the 
paper to bag a little to form pockets 
for the air to lift the kite. The cor- 
ners should be reinforced with circu- 
lar pieces of paper pasted over the ends 
of the sticks. 

The flying cord is attached to the 
points A and B of the frame. There 
is no cross cord. The kite will fly at 
right angles to the flying cord. It is 
easily started flying from the ground 
by laying it with the head toward the 
operator and pulling it up into the 
wind.—Contributed by Chas, B. 
Damik, Cooperstown, N. Y. 
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How to Print Photographs on Silk 


Silk, satin or any other fine material 
can be used to make photographic 
prints, but the most attractive results 
for the amateur are obtained on silk, 
the best color for this purpose being 
either cream or white, says Photog- 
raphy. The chemicals required are 
only four in number, and a compara- 
tively small amount of each will suf- 
fice, so that the process can be tried 
without any very great outlay. 

A dram of dextrine is mixed with 2 
oz. of water and allowed to dissolve. 
It is then made up to 4 oz. with boil- 
ing water, and, when cold, a solution 
of 1 dr. of ammonium chloride in 2 oz. 
of water is added. As this mixture 
does not keep well, it should be 
used as soon as possible after being 
made up. 

The silk is soaked in the liquid until 
it is thoroughly saturated, which should 
také about four or five minutes, and 
it is then hung up to dry, suspending 
it, tightly stretched, from its two top 
corners. The fabric when “salted,” 
as this operation is termed, will keep 
indefinitely. All these operations can 
be done in daylight. 

The next stage is the application of 
the sensitizer, for which purpose the 
two following solutions must be made 
up and then mixed: 


The mixture is spread evenly over 
the silk with a soft camel’s-hair brush. 
There must be no metal in the mount- 
ing of the brush that is used. 

Particular care must be taken to see 
that no particle of the surface of the 
silk is left uncovered. The best way 
to insure this is to brush the liquid 
over the silk, first in one direction and 
then crosswise. The process of sen- 
sitizing must be done in a weak arti- 
ficial light, such as at night by ordinary 
gas or lamp light, or in the very feeblest 
daylight. 

The silk is then again fastened up 
and allowed to dry, but it is now sen- 


sitive to the light and the drying must 
therefore be done in the dark. It is 
ready for printing as soon as it is dry, 
and as it does not keep well in the 
sensitive condition, it should be used 
up within a few days at the most. 

The printing, which is done in day- 
light, is carried on in the same way as 
for printing-out papers, except that the 
silk should be printed a little darker 
than usual. It will be found con- 
venient to gum the edges slightly, and 
then to fix the silk on a stiff piece of 
paper before putting it into the print- 
ing frame. If this precaution is not 
adopted there is a tendency for the silk 
to slip or crease when it is being ex- 
amined. The silk must be handled 
carefully while in the printing frame 
for this reason, but apart from that, 
there is no particular difficulty. The 
paper can be taken off when the print- 
ing is finished. 

Prints on silk are toned, fixed and 
washed in the same way as ordinary 
silver prints. The washing should be 
thorough, and before the prints are 
quite dry, they should be ironed to re- 
move all creases. 


Removing Old Paint 


A chair more than a hundred years 
old came to me by inheritance. It was 
originally painted green and had been 
given two coats of dark paint or var- 
nish within the last 30 years. Desiring 
to improve the appearance of the relic, 
I decided to remove the paint and give 
it a mahogany stain. The usual paint 
removers would readily take off the 
two latter coats but had no effect upon 
the first. I tried to remove the trouble- 
some green in various ways, but with 
little success until I applied a hot, sat- 
urated solution of concentrated lye. 
3y coating the paint with this repeat- 
edly, applying one coat upon another 
for two days, and then using a stiff 
brush, the layer was easily and com- 
pletely removed.—Contributed by 


Thos. R. Baker, Chicago, III. 
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INTERESTING PATENTS, 


CHEST ARRANGEMENT FOR BEDS (British 
patent)—The space beneath a bed is often utilized 
as storage room for clothing and hat boxes, and 
the like, but such use has its disadvantages, as 
each box has to be handled every time the room is 
cleaned. Figure 1 shows a bed box that utilizes 
for storage nearly all the space under the bed. Its 
bottom is three or four inches above the floor and 
it is suspended from and slides upon  channel- 
shaped rails attached to the side rails of the bed. 
The box may be constructed with or without a top, 
but, as shown in the illustration, has a top, the outer 
end of which is upholstered to provide a comfort- 
able seat at the foot of the bed when the box is 
pulled partly out. 


KNEE OPERATING-ATTACHMENT FOR 
AUTO STEERING WHEEL (British patent)—In 
Fig. 2 an auxiliary steering appliance, attached to 
the main steering apparatus, is so arranged that the 
driver can actuate it with one or both legs. A 
straight or curved bar or fork is hinged to the steer- 
ing wheel or column, and is normally held down, as 
shown, by a spring clip. The purpose of the at- 
tachment is obvious, for, should it become necessary 
or desirable in an emergency to use both hands for 
other purposes than steering, the automobile could 
be kept running steadily by clutching the bar be- 
tween the knees, 


APPARATUS FOR COLLECTING RUBBER 
(British patent)—An interesting apparatus for col- 
lecting rubber by means of suction is shown in Fig. 
3. <A tube, designed to be spirally wrapped around 
the trunk of a tree, is punctured at short intervals 
with valves having end ports and side ports. These 
valves may be used as hollow punches, and are 
driven into the tree, removed, and, after with- 
drawal of the core of wood, replaced. A pump may 
be attached at the lower end of the tube, and a 
vessel of water at the upper end. The action of 
the pump reduces the pressure and assists in the 
flow of the crude rubber, but the tube alone pro- 
duces a similar result. The apparatus may be used 
for gathering saps of any kind. After the tree has 
been tapped and drained, the cores may be replaced 
in the punctures. 


TIRE-REPAIRING APPLIANCE (British pat- 
ent)—Figure 4 is a clamping device for use in vul- 
canizing a tire repair. The tire is clamped be- 
tween an adjustable chain and a set of bars or 
struts, which are secured to the frame by a thumb- 
— after being made to conform to the shape of 
the tire. 


PORTABLE WEIGHING AND MEASURING 
APPARATUS—A portable self-contained weighing 
and measuring apparatus is shown in Fig. 5. The 
weighing lever is a spoon removably balanced on a 
fulcrum. The plug of any one of the weights is 
inserted in the hole in the handle of the spoon and 
the material to be weighed is placed in the bowl. 
The tilting movement of the spoon is limited by 
ome of the stop mounted at the right end of the 
ase. 


ELECTRIC HEATER FOR THAWING PIPES 
—An interesting electric heater for thawing frozen 
pipes (Fig. 6) was recently patented and will be 
placed on the market by one of the large electric 
companies. It comprises two approximately semi- 
cylindrical, concentric metal shells, an insulated 
resistance element disposed between the shells, later- 
ally projecting terminals approximately midway of 
the ends of the shells, and a handle secured to the 
outer shell. 


ELECTRIC-LAMP SIGNALING DEVICE— 
Figure 7 is a signaling and illuminating device ar- 
ranged to be worn with a glove, and especially de- 
signed for policemen and detectives. The pressure 
of the thumb against the forefinger causes the lamp 
to flash. 

SHOP TRUCK—A shop truck or wheelbarrow 
of unusual shape is shown in Fig. 

BOOKCASE WITH SHELVES TWO DEEP— 
Figure 9 is a bookcase of unusual depth, having 
shelves composed of two sections, one behind the 
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PRACTICAL OR UNIQUE 


other. The outer section of each shelf may be 
pulled out on its supports in the manner shown, 
dropping or tilting down a limited distance, to give 
access to the row of books arranged on the rear 
section. 


SPIRAL-SPRING BAR FOR EYEGLASSES 
(British patent)—Eyeglasses in which the bridge 
consists of a split bar surrounded by a spiral spring 
are shown in Fig. 10. Finger-grips are provided for 
opening and adjusting the glasses upon the nose. 
Pressure on the finger-grips compresses the spring 
thus increasing the distance between the pupiliary 
centers, and also separating the plaquets. 


FOOT-POWERED VACUUM CLEANER—Many 
vacuum cleaners operated by manual power have been 
invented, but this (Fig. 11) is the first, we believe, 
in which the weight of the operator, in walking, has 
been converted into power. Bellows are attached 
to the bottoms of a pair of special shoes. The foot 
action might be likened to “walking on eggs.” 


DETACHABLE HANDLE FOR BOTTLES— 
Figure 12 shows a simple detachable handle designed 
for large bottles of any kind, and particularly for 
water bottles. It can also be made in sizes adapt- 
able for use with milk bottles. 


MATCH-BOX ATTACHMENT FOR PIPES— 
Under ordinary circumstances, the carrying of a 
small metal matchcase on the stem of a pipe as 
shown in Fig. 13 might seem of little use, yet there 
are conditions under which the possibility of carry- 
ing matches in such a way would prove a boon. Such 
an instance is boating of any kind with small craft, 
under which conditions, if the water is rough, 
everything in the boat or on the bodies of the sail- 
ors would probably be too wet for the survival of 
matches. 


COMBINATION MEASURING TOOL (British 
patent)—Figure 14 is a combination measuring in- 
strument having several interesting features. It 
may be used as an inside caliper, a surface gauge, 
a square, a T-square, a depth gauge, a bevel 
protractor, a top gauge, a straightedge, and as 
dividers. 


TIRE-REPAIR PLIERS—A special pair of pliers 
for tire-repair work are shown in Fig. 15. They 
are similar in some respects to surgical pliers, and 
are used to open the cuts, neglect of which leads 
to such rapid deterioration of tires, so that all 
dirt may be cleaned out and any of the various gums 
applied. One jaw, in conjunction with a lever com- 
posed of two handles, forms one side of the pliers, 
and the other jaw and the central lever form the 
other side. The jaws are bent down at right angles 
to the plane of the pliers and shaped into two long 
thin lips, which are brought together and inserted in 
the cut. In bringing the jaws together, a pressure 
is required on the central lever and one outside 
lever, and the jaws are opened by pressing on the 
central lever and the other outside lever. The cut 
can be opened as little or as much as may be re- 
quired, according to its size, by a steady even 
pressure. 


CORK EXTRACTOR (British patent)—A cork 
drawer comprising an awl-like piercing stem with 
which a crossbar or fluke is code engaged in 
such manner that the fluke lies flush with the sur- 
face of the stem during the piercing of the cork and 
takes up a crosswise position under the cork when 
the stem has pierced through, is shown in Fig. 16. 
It is particularly serviceable when a cork is so soft 
or green that the ordinary spiral-screw extractor 
will tear out. 


SUNSHADE ATTACHMENT FOR HATS—An 
unusual idea in sunshades is shown in Fig. 17. It 
may be arranged on either side. 


ADJUSTABLE HOSE-NOZZLE HOLDER—A 
hose-nozzle holder, comprising a supporting bracket, 
a coiled spring through which the hose may be 
passed, and means for holding the said spring in 
different adjustments, so as to elevate and lower 
the nozzle as desired, is shown in Fig. 18. 
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HERE had been a fatal accident at the rail- 

road crossing in a little Pennsylvania town, 
and the coroner, a pompous old fellow, who magni- 
fied conscientiously both his office and its incum- 
bent, had impaneled a jury for the inquest. 

There was only one witness of the accident, an 
illiterate Slav from the coal mines, who could un- 
derstand no English. With him the coroner began 
to struggle. 

“Can you speak German?” he asked. The man 
shook his head. 

“Can you speak Italian?” continued the official. 
Again the man shook his head. 

“Can you speak Hungarian?” The same re- 
sponse. 

“Can you speak Russian?” finally asked the cor- 
oner. Again the man shook his head. 

“It’s no use, gentlemen,” said the coroner, turn- 
ing to the jury. ‘We can’t proceed with the case. 
I’ve spoken to this man in five different languages 
and can’t make him understand me.’’—Philadelphia 
Record. 


First Barnstormer — So 
you have played the country 
towns of Kansas? I sup- 
pose the yaps got after you 
with pitchforks and prun- 
ing hooks? 

Second Barnstormer—Not 
much ! They chased us 
with six-cylinder automo- 
biles and Curtiss biplanes. 
—Puck. 


~- 


Thomas A. Edison was 
explaining to a reporter the 
part played by M. Branly, 
the new French academi- 
cian, in the discovery of 
wireless telegraphy. 

The poor reporter, a lit- 
tle bewildered by all the 
talk about Hertzian waves, 
transmitters, volts, ohms, and 
so forth, ventured on a 
question that made Mr. 
Edison smile. 

“That question,” he said, 
“reminds me of the city 
father who rose and said: 

““Mr. Chairman, I'd like 
to know, for my constitu- 
ents’ benefit, whether this 
here proposed _ hydraulic 
pump is to be run by steam 


“Ah, indeed!” said his friend. “And what will 
be its effect?” 

“It will produce twenty magazine articles, three 
hundred newspaper interviews, and get my portrait 
printed all over the country,” replied the eminent 
savant, with that careful regard for accuracy which 
has always distinguished his utterances.—Tit Bits. 


Mrs. Snoozer—Henry, the alarm clock has just 
gone off. 

Snoozer—Thank goodness! I hope the thing’ll 
never come back. 


“What time is it?” asked the strong-arm man 
late at night as he met a prosperous-looking gentle- 
man in a dark street. The ex-football tackle landed 
heavily on the footpad’s solar plexus. “Just struck 
one,” he said. “Gee!” murmured the crook as he 
tried to push the stars out of his eyes, “I’m glad 
I didn’t meet that guy an hour ago.”—Mirror. 

An Irishman had been 
told that the best way to 
prove himself a man of in- 
dependent mind was to crit- 
icise Niagara Falls when he 
visited the place. 

“Isn’t it a wonderful 
thing, that great mass of 
water, tumbling, roaring 
over the rocky precipice and 
then surging through the 
narrow gorge?” he was 
asked. 

The Irishman looked the 
cataract up and down be- 
fore replying. 

“Well, what’s t’ hinder 
it?” he answered. 

Traveling Inspector 
(cross questioning the terri- 
fied class)—And now, boys, 
who wrote “Hamlet?” 

Timid Boy — P-p-please, 
sir, it wasn’t me. 

Traveling Inspector (the 
same evening to his host, 
the squire of the village) 
—Most amusing thing hap- 
pened to-day. I was ques- 
tioning the class, and asked 
a boy who wrote “Hamlet,” 
and he answered, tearfully, 
“P-p-please, sir, it wasn’t 


or electricity.”” — Ideal me. 
Power. Squire (after loud 
+++ Aero Club of America Bulletin prolonged | laughter) — Hal 


“I have found a new 
germ,” announced the em- 
inent savant. 


“Hey, Bill, git yer gun, here comes the 
goldingest hawk I ever see.” 


ha! That’s good; and I 
suppose the little beggar 
had done it all the time! 
—Tit Bits. 


NEW BOOKS 


BEARINGS AND THEIR LUBRICATION—By 
L. P. Alford. McGraw-Hill Book Company, New 
York. In the review of this book, which appeared 
in the March issue of this magazine, its price was 
stated to be $1.50 net. The correct price is $2.50 
net. 

> > > 


ENGINEERING AS A VOCATION—By Ernest 
McCullough, C. E. An interestingly written work, 
which may well be recommended both to parents 
and to the young man who contemplates entering the 
study of this profession. While the author’s view 
of the reward in store for the average engineer is 
not very encouraging, on the other hand he does 
not lay less stress on the fact that here, as in other 
lines of work, success is certain to come to the 
diligent, earnest man, who loves his work. The 
slight irritation displayed in the first chapter at the 
promiscuous use of the title “engineer” is easily 
pardonable in one, who holds his profession in such 
high esteem and has achieved such success in it. 
201 pages, 5%x8, cloth. $1.00. David Williams 
Company, New York. 


ELEMENTARY GRAPHIC STATICS—By W. 
J. Crawford, D. Sc., Lecturer in Mechanical Engi- 
neering, Municipal Technical Institute, Belfast. This 
work gives a thorough grounding in the princi- 
ples underlying graphic statics, which subject is 
of importance to all engaged in engineering, build- 
ing construction, and allied professions. It is 
clearly written, well and profusely illustrated, and 
appended with a number of. practical working prob- 
lems. 131 pages, 5x7%, cloth, $1.00. J. B. Lip- 
pincott Company, Philadelphia. 


LABORATORY PROBLEMS IN PHYSICS— 
By Franklin T. Jones, of Cleveland University 
School, and Robert R. Tatnall, Ass. Prof. of Phys- 
ics in Northwestern University. A valuable manual 
for the student in elementary physics, describing 
and explaining a great number of simple experi- 
ments, with leading questions which cannot fail to 
stimulate the pupil’s interest and assist his reason- 
ing. 81 pages, 5x7%, cloth. 50c. The Macmillan 
Company, New Vork. 
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“I guarantee these pipes. I[ 


guarantee more than sat- 
isfaction. I guarantee 
enjoyment and 
pipe contentment. I 
‘promise you the cool- 
est, sweetest, most en- 
joyable smokes you ; 
ever had. uar- 
antee the bowls not 
to burn out with- 
in 5 years”’ 
Menges 


Pi 


ever made. 


Absolutely Anti-Nicotine 


These pipes are absolutely Anti-Nicotine—no Nicotine can possibly pass 
from the pipe bowl to the stem. An absorbing sanitary vegetable fibre 
cartridge runs under the bowl and into the shank of the stem. These car- 
tridges are removable and interchangeable. It collects and holds every atom 
of nicotine or foreign matter. The smoke must pass through the fibre 
cartridge and is cooled and purified. 


Electrically Seared. Need No 
Breaking-in. 


Every one of these pipes have been electrically charged—subjected to a 
far greater degree of heat than any smoking. The bow! is thus “broken 
inthe wood has been seared or charred. Breaking in a new pipe has 
always been the drawback of pipe smoking. Many methods have been 

' ttied to overcome it—my exclusive electrical searing is the only successful 
method. This makes the pipe as sweet and as cool the first time it is 
smoked as an old broken in pipe. guaranteed not to 
out within five years. 
No More Burned Tongues or Dried 
The little illustration shows the bit part of = 
stem. Note, the vent is extra large and 
the position of it—on the top. This ; 
Means no more burned tongues, no / 
More sore tongues or dry and parched 
throats. It also affords a stronger 
stip with the teeth, curve fits the 
tongue. 


Anti-Nicotine 
Cartridges Free 


When three pipes are ordered at one 
time I include a dozen extra cartridges free. 


Y Genuine 

French Briar 

Anti-Nicotine 
2 pes 


(FULLY GUARANTEED) 


This is the greatest pipe offer 
I am the largest retailer 
of pipes in America and I know, if 
there was ever a better offer; I would 
know about it—and go one better. 
reputation rests on this offer. 
times more at stake than the sale of these pipes. , 
When it comes to pipes I know what I am talking about. 


Genuine French Curly Briar London Shapes 


ILLUSTRATIONS ARE TWO-THIRDS ACTUAL SIZE. 
First of all, these are Genuine French Briar, not the straight grain briar, but curly briar, 
and finished in the natural, not varnished to hide knots and holes. 
hand-made shape, the bowls are extra thick and big. The trimmings are heavy nickeled. They are handsome pipes. 


Please Mention Popular Mechanics 


I don’t have to say ‘‘send the 
coupon today,’’ anyone 
who has bought from 
me before WILL. 
And to others I say 
fall back on the 
guarantee if you 
are not more than 
satisfied. 


My 


I’ve a thousand 


They are the latest London 


Worth a Dollar Each, My,'rice 500 


Guaranteed. Your Money Back if You Are Not Delighted. 
Don't judge the quality of these pipes by the price—they would 
sell in the regular way at easily a dollar each send all three 
for a dollar or 50c for one and guarantee safe delivery. And 
after you have received the pipes, if you want your money 
back, just say so and I will send it promptly. You are 
the one to be satisfied and the sale isn't complete 
until you are, The advantages of ordering three at 
once is, you get one for nothing and the extra 
cartridges free. 
If you want real pipe satisfaction send 
your order today. Every day you wait 


you are losing the best smokes you 
ever had. My handsome illustrated 

1912 Smoker's Book sent free ° 
with each order. 


H. MENGES, 
The Smoker's Friend 
314 Menges Bidg., 

Louls, 
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No-Rim-Cut Tires 
10% Oversize 


Here is the tire which now outsells any other 
tire that’s made. 


Over one million have been used, on some 
200,000 cars. And the demand today is six 
times larger than two years ago. 


Here is a patented tire which quickly jumped 
to the lead because it cut tire bills in two. 


You should know it. 


The Hookless Tire 


There are no beads on the base to hook into 
the rim flanges. 

So your removable flanges, when you use 
this tire, are slipped to the opposite sides. They 
curve outward then, not inward. 

Should the tire become wholly or partly de- 
flated, it rests on a rounded edge. Rim-cutting 
is thus made impossible. 


126 Braided Wires 


The tire is held on because the tire base is 
unstretchable. 


There are six flat bands of 126 braided wires 
vulcanized into the tire base. 


Nothing can force the tire over the rim 
flange. It needs no hooks, no tire bolts. 


But, when you unlock and remove a flange, it 
slips off like any quick-detachable tire. 


The Extra Size 


These tires are made 10 per cent over the 
rated size. 


This is done to take care of your extras— 
to give an over-tired car—to save the blow- 
outs due to overloading. 


That means 10 per cent more air—10 pcr 
cent added carrying capacity. And that, with 
the average car, adds 25 per cent to the 
tire mileage. 


Yet No-Rim-Cut tires now cost no more than 


other standard tires. 


< 


= 
Air Capacity, 


res 


, it 


ith 


lan 


POPULAR MECHANICS ADVERTISING SECTION 


103 


The Passing Type 


No Oversize 


This is the old-type tire—the clincher tire— 
which No-Rim-Cut tires are displacing. 


It is on the same rim as the No-Rim-Cut 
tire. But the removable rim flanges must 
be set to curve inward—to grasp the hooks 
in the tire. 


The thin edge of the flange digs into the tire, 
when wholly or partly deflated. 


Statistics show that 23 per cent of all ruined 
clincher tires have been rim-cut in this way. 


A Doubled Cost 


These tires involve all the worry, all the 
waste of rim-cutting. 


in two. Tens of ‘thousands of users have 
proved it. 


That is why these tires now far outsell any 
other tire. 


Our Patent Type 


We control by patents the only way to make 
a satisfactory hookless tire. Other methods 
have serious shortcomings—all are explained 
in our Tire Book. 


That is why the demand for this new-type tire 
centers on Goodyear No-Rim-Cut tires. These 
tires are right—a million tires have proved 


And these tires 
are not oversize. 
So you lose this 
added mileage. 


That is why No- 
Rim-Cut tires, un- 
der average condi- 
tions, cut tire bills 


(j00D»YEAR 
No-Rim-Cut Tires 
With or Without Non-Skid Treads 


it. Don’t accept ex- 
periments. 


Our 1912 Tire 
Book— based on 13 
years of tire mak- 
ing — is filled with 
facts you should 
know. Ask us to 
mail it to you. 


THE GOODYEAR TIRE & RUBBER CO., AKRON, OHIO 


Branches and Agencies in 103 Principal Cities. We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 


Canadian Factory, Bowmanville, Ont. 
(572) 
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Don’t 
be a stoker all 
your life, making the 
“steam” for the 
other fellow 


Please Mention Popular Mechanics 
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Force 


The majority of workers are 
“stokers’’—making “‘steam’’ to help 
some other man win success. 


Why not win success for yourself and 
work your way to the top of your chosen 
trade or profession by sheer force of 
ambition? The I. C. S. can help you 
to do this. 


If you are willing to spend a small part of your 
idle hours, gaining the knowledge that will put you 
ahead of your fellow workers, the I. C. S. will show you 
how. No matter where you live—how old or how young 
you are—what your previous education—you can become a 
INTERNATIONAL CORRESPONDENCE SCHOOLS 


Just mark and mail the Explain, part, how | 
d e h f h | I can qualify for the position before which I mark | 
. coupon an wit out urt er | Automobile Running Civil Service | 
obligation on your part, | 
_ tailed information will be sent | 
you telling how the I.C.S. 1 
bd elephone Ex r naow rimming 
_ will lead you to success. | Show Cant Welling 
Over 400 students report | | | | 
voluntarily each month an in- | | | | 
ze a ning Pattern a n 
crease in salary due toI.C.S. | Bastin Bratenes Blacksmithing 
2. © ° Foreman Plumber Poultry Farming ] 
training—why not increase 
your earning power P 
the coupon now. 
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The Chain of Communication 


ACH Bell Telephone is the center of 

the system. This system may be any 
size or any shape, with lines radiating from 
any subscriber’s telephone, like the spokes 
of a wheel, to the limits of the subscriber’s 
requirements, whether ten miles or a 
thousand. 


Somewhere on the edge of this subscriber’s 
radius is another who requires a radius of 
lines stretching still further away. On the 
edge of this second subscriber’s radius is 
still a third, whose requirements mean a 
further extension of the lines, and so on. 


This endless chain of systems may be 
illustrated bya series of overlapping circles. 
Each additional subscriber becomes a new 


center with an extended radius of com- 
munication, reaching other subscribers. 


However small the radius, the step-by-step 
extension from neighbor to neighbor must 
continue across the continent without a 
stopping place, until the requirements of 
every individual have been met. 


There can be no limit to the extension of 
telephone lines until the whole country is 
covered. There can be no limit to the 
system of which each Bell telephone is the 
center, up to the greatest distance that talk 
can be carried. 


Because these are the fundamental needs 
of a nation of telephone users, the Bell 
System must provide universal service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Please Mention Popular Mechanice 
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Go-Aways” and “Stay-at-Homes” Keep 
Cooland Comfortable in Loose Fitting B.V.D. 


RAVELING on train or boat or just between home and office, any time, any place, you 
are cool and comfortable in Loose Fitting B. V. D. Coat Cut Undershirts, Knee 
Length Drawers and Union Suits. Quality of fabrics, true-to-size fit, careful workmanship, 


and long wear are assured and insured by 


This Red Woven Label 
MADE FOR THE 


BEST RETAIL TRADE 
(Trade Mark Reg. U.S. Pat.Of. 
and Foreign Countries) 


B. V. D. Coat Cut Under- 
shirts and Knee Length 
Drawers, 50c., 75c., $1.00 
and $1.50 the garment. 


B. V. D. Union Suits (Pat. 
U.S. A. April 30th, 1907). 
$1.00, $1.50, $2.00, $3.00 
and $5.00 the suit. 


The B. V. D. Company, 
New York. 


London Selling Agency: 
66, Aldermanbury, E.C. 


' 
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Welds Steel, 
Cast-Iron, 
Brass, Copper, 
Aluminum or 
Bronze, 
with all the 
strength of the 
original metal 


Everyone Interested in Machinery 


Should Know This Proposition— 


Millions of dollars worth of broken parts 
are thrown away each year. 

Practically every dollar’s worth can be 
welded—with all the strength of the original 
metal at a fraction of the cost of new parts. 
No need for delay waiting for replacing 
broken parts. 

The Prest-O-Welder is a new, compact, 
portable oxy-acetylene welder. 

It deserves a place in every manufacturing 
plant. 

Thousands of live men are going to build up 
big and profitable businesses through its use. 

Our literature describes it fully. 

We will send you pictures of work it has 
done that formerly has been called impossible. 

We have used the Prest-O-Welder for 
years and know its wonderful possibilities. 


Welding Dept. 


The Light Universal 


It is no experiment. It has proven its won- 
derful money-making and money-saving 
abilities. 

You should know more about it. 

If you will ask us—we will gladly put you 
in touch with the entire proposition. 

To manufacturers we will show how the 
outfit saves its entire cost in a few weeks 
time—how in one instance $2,528.50 worth of 
broken parts were made good as new in a 
month at a cost for material and labor of 
$249.81. 

To men, who can look ahead to see the 
big profits in a welding business, we will 
gladly show how we not only provide you 
with the necessary equipment but co-operate 
in building up your business. 

Write—now—while you think of it! 


THE PREST-O-LITE COMPANY 


265 W. South Street 


INDIANAPOLIS, INDIANA 


— 


| 
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Supreme in the Oil Industry 
Forty Years of Experience in the Making of Oils 4 § 
Modern Equipment for Improvement | 
"Recognized Standards to Maintain, q 
RESULT: 
3 The Standard Oil for Motors 
We begin to perfect it at the point | 
ieee @ where most oils are deemed finished. The Saving in Barrels 
Those who usually buy oil in 
Our supremacy lies in our experience, small amounts can save a neat sum § 
- a gas car to buy this way. 
wl -Everybody Polarine Lubricants q 
Ps 
Koows That. | | 
ical conditions of transmissions, dif. 
eee r) te folay Polarine adds life ferentials, universal joints, ball and 
t = motors by its fric- Cup and 
tion-reducing Fibre Grease of bigh melting poiat. 4 
Motor Car and Motor Boat lubrica- 
- For Sale EVER YWHERE grade has superior merit in 
Standard Oil Company @ 
(An Indiana Corporation) 
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Sears, Roebuckand Co's Lathe Fe. 
has increased myBusiness on an $ 
Average per Day 


Lastall one of our Lathes in your shopyf 
and you will always be ready for the £ 
man with the profitable lathe job- 


> 

~ 


la 


WE SAVE YOU 

$2509 to $7500 
ON EVERY LATHE PURCHASED 
ACCORDING TO SIZE 


Write for Our 


MACHINERY CATALOG 


Mailed Free on Reguest- 


It tells you where to buy the Best 
MACHINERYat the LOWEST POSSIBLE PRICE 


Address Sears, Roebuck and Co., Chicago | 


| 
‘ 
\ 
| 
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Save the Tailor’s Bill! 


a tailor’s charge for one cleaning will pay 

for cleaning all your clothes for half a life time. 
An extra good clothes brush 
(compare it with any sold PATENTED 


for equal price or more) RESERVOIR 
with a heavily nickel plated BENZINE 
Reservoir in the back for 


Benzi h to cl 

Beasine enough to CLOTHES 
zine is fed through the two BRUSH 
white tufts at the end of 


Removes Grease Spots — 
the brush. Cleans Greasy Collars — 


SELLS QUICK TO Lasts for Years 
SHOPMATES 


Wanted in Every Shop 
Needed in Every Home 


Agent Wanted for Every County 


We manufacture a line of Oil — Water — and Acid Proof 
Aprons which sell to every shop, garage, photo gallery, druggist, 
dentist, hotel kitchen, or home kitchen. These Articles Cannot Be 
Bought in Stores. This is an exclusive territory agents proposition. 


Special Sample Offer fans —}? Cleaner sells fast at 


The aprons sell fast 
at $1.50 to $2.50 each. The commission will suit anyone. We will 
pay the express and send a Sample Apron Free to every man who 
sends $2.00 for one of these Clothes Brushes. 


Send now before someone else gets the agency for that territory. 


Money back if goods are returned in 30 days 


. THE FIRST NATIONAL BANK 
Our References: OF MILWAUKEE oo O88 
SAMPLE OIL ACID PROOF Rr or 

APRON 
FRE 

FIRST CLOTHES BRUSH 

3 
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Pictures like this 


POPULAR MECHANICS ADVERTISING SECTION 


CAMERAS 


and this 


With the Graflex you can make snapshots indoors or in the shade. The shutter will give 

exposures of any duration from “time” to 1-1000th of a second. You can see the image on 

the ground glass, the size it will appear in the negative, up to the instant of exposure. 

Focusing scale and finder are done away with—there is no uncertainty with a Graflex. 
Send for Illustrated Catalog. 


FOLMER & SCHWING DIVISION, Eastman Kodak Co., Rochester, N. Y. 


are easy to make with a Graflex. 


ya 


nates that unpleasant metallic effect. 


Lhe Morse Clarifier 
PHONOGRAPH 


a remarkable little device that 
fits in tube between reproducer 
and horn of any make of ma- 
chine. It renders the sound 
loud, clear, lifelike and elimi- 
It fills a long-felt want. 


SOUND LIFE-LIKE 


Can be inserted in a minute and is everlasting. 


$1.00 MAILED PREPAID /t. san. w. 1912 


Send dollar bill, 2c stamps or check at our risk. 
Guaranteed absolutely satisfactory or 


State whether for Victor, Victor Victrola, Edison 
with rubber or metal connection, Columbia disc 


MORSE BROTHERS, 


money refunded 


or cylinder. 
Information and circular matter free. , 
Manufacturers and Distributers | 
450 Lumber Exchange, Minneapolis, Minn. 


THE BEE AS AN ENGINEER—In the construction 
of the hexagon honey cells of material from her own 
body, the working bee at once has solved the problem 
of economy of room, of the lightest possible material of 
greatest strength, while the dividing wall in each honey 
case allows the greatest number of workers to continue 
“on the job.”’ Strips of comb 1 ft. wide and 4 ft. long 
sustain a weight of 30 or 40 lb. of honey, while the comb 
itself would probably not weigh more than 5 or 6 oz. 
—Journal of Electricity. 


You Can Produce Eggs 


At 10c Per Dozen 
We tell you how in the Philo System Book, and will mail you a copy of 
the book, POSTPAID ON APPROVAL. When you are satisfied that the 
book .s actually worth more than §1 to you, or that by its use you can pro- 
duce eggs for less than 10 cents a dozen, you may mail us $1. Should 
the book fail to help you to better success with poultry and should it not 
be ex.tirely satisfactory to you, you need not pay for it. Send a postal to- 
oy" asking for a Philo System Book on approval, and we will forward 


return ma 
E. H, PHILO, Publisher 8 Lake Street, ELMIRA, N. Y. 


The Edison Offer; W¢ willsend 


Mr.Edison Says: 


“IT want to see a Phonograph 

in every American home.” 
READ the great FREE LOAN offer on 
Mr. Edison’s New model instrument. 


* youthenew 
model Edison Phonograph and your choice of 
Amberol records on an absolutely free loan—no 
obligations, no deposit, no C. O. D. to us whatso- 
ever. Then when you are through with the outfit, 
= may send it back tous. If you decide to¥Y 

eep the wonderful new outfit you pay only the 
rock bottom price. And on easy payments, 
too. Terms as low as $2.00 a month 
without intere nat rite red for 
full particulars an 
EDISON PHONOGRAPH ‘DISTRIBUTERS 
F. K. Babson, Vice-Pres. & Mgr. 
Dept. 1195, Edison Block, Chiea 


SVER FREE 


Make money breeding squabs. Read in our 1912 free book how Etwi- 
noma Farms (Vt.) sells them for $6 doz. Started with 25 pairs of our 
Extra P. R. Homers two years ago, multiplied now to 800 pairs. John 
Ludwig (Cal.) 75 years old, making $25 week. Oscar Maerzke (Wis.) 
$4000 yearly shipping squabs to ( jhic ago. Big western demand. 5000 
squabs wanted DAILY by only one N. Y. firm. See what they say in NATIONAL 

SQuaB MAGAZINE (monthly) specimen c s.- from us TEN CENTS, one yr. $1, All 
about pigeons and squabs; handsomest, largest, unique, original, prac tdcal. 


PLYMOUTH ROCK SQUAB CO., 229 Howard St., Melrose, Mass. 


Scotch Style Calabash Pipes [Price soe exc. « 
aes ees 3 for $1, postpaid 
Why kill yourself by smoking a 
strong pipe’ You can get a 
Scotch Calabash made of im- 
ported clay that absorbs all nic- 
otine and poisons and ensures 
a cool, sweet smoke. Money 
back if you are not satistied. 


’ THE ROYAL PIPE CO. 


243 Broad Street, Nashville, Tenn. 
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A Book of Valuable Ideas 
for Beautifying the Home 


113 


We will send you FREE our book “‘The Proper Treat- 
ment for Floors, Woodwork and Furniture” and two 
samples of Johnson’s Wood Dye and Prepared Wax. 
(This text book of thirty-two pages is very attractive—it contains eighty 
illustrations, forty-four of which are in color) 

You will find this book particulary useful if you are contemplating 
building —if you are interested in beautiful interiors —if you want 
to secure the most artistic and serviceable finish at least expense. 
This book is full of valuable information for everyone who is 
interested in their home. Mail coupon for it today. 

With the book we will send you samples of two shades of Johnson’s ™ 
Wood Dye—any shade you select—and a sample of Johnson’s Prepared Wax—all FREE. 


| | Johnson’s Wood Dye 


. "| should not be confused with the ordinary water stains which painty effect. 
tony raise the grain of the wood— or oil stains that do not sink Johnson’s Wood Dye is a dye in every sense of the word— 
ion beneath the surface of the wood or bring out the beauty of it penetrates deeply into the wood bringing out its natural 
we its grain—or varnish stains, which really are not stains beauty without raising the grain. It is made in fifteen 
loon at all but merely surface coatings which produce a cheap, beautiful shades, as follows : 
s... No. 126 Light Oak No. 128 Light Mahogany No. 121 Moss Green 
nue No. 123 Dark Oak No. 129 Dark Mahogany No. 122 Forest Green 
ong No. 125 Mission Oak No. 130 Weathered Oak No. 172 Flemish Oak 
4 No. 140 Early English No. 131 Brown Weathered No. 178 Brown Flemish 
No. 110 Bog Oak No. 132 Green Weathered No. 120 Fumed Oak 

7 3 HALF GALLONS $1.60 
> 

i 


~ 


Please Mention 


Johnson’s Prepared Wax 
; Yy 4 a complete finish and polish for all wood-floors, woodwork and furniture—including pianos. 

’ the thing for Mission furniture. Johnson’s Prepared Wax should be applied with a cloth andrubbed 
oo to a polish with a dry cloth. It imparts a velvety protecting finish of great beauty. It can be used 


Just 


successfully over all finishes. Johnson’s Artistic 
Wood Finishe es are forsale by allleading drug 
and paint dealers. If your dealer hasn’t 
them in stock he can easily procure them 
through his jobber. 


Fill out the attached coupon for 
booklet and free samples. 


S.C. Johnson & Son 
Racine, Wis. 


The Wood 
Finishing 
Authori- 
ties 
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The Signal Combination Shirt 
i 
Neat for work—neat for home 
OU like to have a shirt that’s made for dress, but will stand 
a hard wear. Signal Coat Shirts are what you need. Made in 
| . 
a lot of neat patterns and different colors—from long- 
wearing, close-woven cloth. They have either soft 
attached collar or two detached four-ply collars—whichever 
f you prefer. Buttonholes for fastening white cuffs. 
Get this shirt on—it looks just as dressy as the 
higher priced shirts that won’t wear so long. 
More Comfort for You 
The Signal semi-dress is cut coat style—goes on 
and off as easy as your shoe. Never gaps. It laps 
over three inches at the waist—an extra button 
keepsthe flap in place. Sleeves 
slit in the sides—this protects 
your underwear. 
Try a Couple at Our Risk 
The price is $1.00 per garment($1.25 
H west of Missouri River). Your clothing man should have 
them, If not, tell us his name and your size. We will send 
acouple by express C.O.D. Ifyou like them pay express- 
man. Otherwise return at our expense. Write for folder 
showing swatches of patterns and giving full particulars. = f 
Also makers of Signal work shirts and overalls. % wo 
HILKER-WIECHERS MFG. CO. The e ark 
1256 Mound Ave. Racine, Wis. *““QUALITY”’ 
Statistics just issued from the Census Bureau show: 
that 38.6 per cent of the population of the United 
States is engaged in gainful occupations, and that the 
average annual income per worker is $728. 
1 ere) Japanese and Chinese have been found to make ex- 
cellent chauffeurs on the Pacific coast and this work is 
PLANS now becoming a popular calling with the Orientals. 
also Wro ron Picket F 
: IN STAMPS Gates, Ete. Write for tree Catalog 
Our Big Bungalow Book Has 100 Bungalow Pictures, each with floor plans, 1151 
complete description of materials, cost of building, ete. Our plans and - - 
estimates are based on practice, not theory. We have over 1200 complete 
sets of plans. Our big Bungalow Book shows 100 homes costing $750 to | will 
$3,000. We furnish blue-prints, specifications, detailed plans, etc., at a | , Save 
fraction of the cost architects charge. Our big Bungalow Book formerly | You 
sold at $1. We now offer our new edition postpaid anywhere for only 36 o 
cents in stampa. Write us tetas, saving: “Enclosed tind 36 cents in stamps, | ff Don’t pay retail prices. Full stock on hand jor 
send me, all ch Bungalow Book.” Address: prompt shipment. Send free cat ‘ 
YE PLANRY ESUILDIN ‘Co. 610 Title Bidg., Los Angeles, Cal. | 
ay 
tot READY MADE HOUSES . 
PORTABLE GARAGES 
SUMMER ,HOUSES 
We will deliver a complete heating Pourtny 
equipment at your station at fact 
Prices and wait for our pay while mold GAS ENGINE HOUSES 
test it during 60 days of winter weather. ‘ We ll one, 
The entire outfit must satisf our or hve room house airea y I 
you pay nothing. Isn't this worth looking built. Shipped to you in sections; 
ia Could we offer such liberal terms you can put it up yourself ina few hours’ time. Only a wrench, 
if we didn’t know that the Hess Furnace hammer and screwdriver needed. Can be taken down, moved, 


excels in service, simplicity, efficiency, and put up again in a day’s time. 


? 
deste | STRENGTH AND DURABILITY wore 


, F ho for on! $399.00. 
fornore detalshere’ | NOT AT ALL EXPENSIVE, 
48-page booklet which tells all about it. greater bargains on Garag r Houses, Cabins and Gas E ngine Houses 


w lay for our new, big 
‘urnace Your name and address on a post card FREE ILLUSTRATED BOOK. Ready M. nie Building Book 
$49 ts sufficient. No. 80P80. showing all kinds of ready made buildin — book is “free 
* BESS, O10 Bidg., Chi and postpaid. Be sure to mention Book No. 80 P80. 


*°}) Sears, Roebuck and Co., Chicago 
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The Inner Seerets of 
Oliver Durability 


The Things You Don’t See—That Are Hidden Beneath the 
Enamel and Nickel of This Masterpiece Machine 


Millions have marveled at the extreme durability— 
the wonderful wear-resisting qualities of The Oliver 


Typewriter. 


Now, for the first time in Oliver history, we take 
the public fully into our confidence. 

In doing so, we reveal “shop secrets” 
heretofore have been kept under lock and key in 
The Oliver Typewriter Works at Woodstock. 

And some may say, when they learn the facts, that ¢ 


we are extremists—fanatics. 
But they are mistaken. 


Our Special Steels 


Our specifications for steels are so 
extremely exxcting that only a few 
American steel mills can meet them. 
When these companies succeed in pro- 
ducing an ingot of the particular quality 
we use, they save it forus. We havea 
standing order for all they can offer. 
We carry a larger stock of this special 
steel than most of the large steel com- 
panies. 

Our watch spring steel comes from 
Sweden; our music wire from Germany. 
There is no finer steel than that which 
goes into the Oliver. 


The Hidden Bronze 


No one would ever dream that many 
of the nickeled parts of The Oliver 
Typewriter are, in reality, bronze. Yet 
such is the case, and here’s the reason: 

The drive wheel axles of passenger 
locomotives withstand the terrific strain 
of shock and speed because they are 
imbedded in bronze bearings, yet even 
this bronze would not pass our simplest 
tests. 

Such bearings have great wear-resist- 
ance and act as a natural lubricant for 
the steel. No typewriter can ever be 
subjected to such strain as a locomotive, 
yet the application of the same principle 
of construction, where steel plays on 
bronze, is one of the reasons for Oliver 
durability, only our special bronze is 
many times finer than that used for 
railroad service. 


From Virgin Ingots 


We lay under tribute the mines, near 
and far, where the finest metals are 
found, from which to make our special 
Oliver Bronze. 

The tin in the original “ pigs 
from the interior of China. 

The ingot copper comes from the 
Lake Superior mines. 


” comes 


We simply surround with 
a thousand safeguards, the greatest writing machine 
of modern times, because it is good business to do so. 


which 


OLIVER 


Typewrit@r 


The Standard Visible Writer 


The aluminum comes from England 
and is 99% pure 

The virgin spelter (zinc) comes from 
the world-famous Joplin district. 


The Hidden Coat 
of Copper 


Underneath the coatings of nickel or 
enamel that give to The Oliver Type- 
writer its beautiful, durable finish is 
another coat of pure copper. This un- 
seen safeguard against rust explains 
why the machine holds its luster. 

One of the lighthouse stations of the 
Mexican Government, in the Gulf of 
Mexico, with salt spray dashing around 
it, is equipped with Oliver Typewriters. 
No other typewriter could so long with- 
stand this supreme test of rust-resisting 
qualities. 


The Big Idea 


The foregoing facts go far to explain 
the amazing success of The Oliver 
Typewriter. 

Yet they deal with the material side 
of the question. They afford interesting 
sidelights on our methods of manufac- 
ture. But the basic reason for the 
supremacy of the machine is in the 


great central idea which has been 
wrought into enduring metal. 

The Oliver U-Shaped Type-Bar, work- 
ing in DOUBLE BEARINGS, which 
gives a positive downward stroke, insures 
utmost accuracy of alignment and abso- 
lutely perfect printing. 

revolutionary improvement 
brings to The Oliver Typewriter a 
brilliant array of advantages. It simpli- 
fies the machine by eliminating, several 
hundred parts which other standard 
typewriters require. It gives greater 
speed, versatility, endurance and ease of 
operation. 


Extra Quality 
Without Cost 


We gladly pay a big premium for 
quality, yet the price of the machine is 
only $100. 

You can even secure our newest Model 
Oliver Typewriter equipped with the 
famous Printype at the regular $100 price. 

Our “17-Cents-a-Day”’ Purchase Plan 
is still in force. Particulars on request. 

The multiplied perfections of the 
machine explain why Oliver agencies 
are in such great demand. 

Send for our beautiful Catalog 
or ask for an actual demonstra- 
tion of The Oliver Typewriter 
at your office or residence. 


THE OLIVER TYPEWRITER COMPANY 


865 Oliver Typewriter Building, Chicago (180) 
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Queen 
Quality 
tastes fine 


Some tobacco is so 
strong it will push 
your hair out by the 
roots; other kinds are so steamed and weak 
and tasteless that you might just as well 
go back tothe corn silk of your boyhood. 

We make Queen Quality for the 
fellows who want it just right and who’d 
rather roll their own cigarettes than buy 


"em 


BACCO 


It is convenient to use, burns freely and tastes 
—well, it tastes so good that 
a new word ought to be in- 
vented for it. To smoke 
it is to be kissed by my 
Nicotine’’ 
ig Blue Bag of it 
costs a nickel. And save 
the labels!’ For the fronts 
of 25 Queen Quality bags 
we'll give you FREE 
a Pure Silk Art Kerchief 
\ of varied colors and de- 
4 signs, beautiful for mak- 
ing kimonos,bedspreads, 
pillow cases, etc. 


Cc for the 


Big 
Blue Bag 


F R Penn Tobacco Co 


American Tobacco Co., Successors 
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rLearn Trapshooting. 


“The Sport Alluring” 


for Men and Women 


Fascinating, Safe, Healthful. 
only to Baseball as a National Sport 


A large picture of the above scene (17"x12"), in 
8 colors, for framing, sent on receipt of 14c in 


Second 


stamps. Ask for Free Booklet No. 248 “The 
Sport Alluring,” profusely illustrated with 
picture of royalty and celebrated Americans 
Trap-shooting, and “Hints to Beginners.” 


DUPONT POWDER CO., Wilmington, Del. 
America 


Pioneer Powder Makers of 
Established 1802 


A BIG CHINESE PAINTING—The Metropolitan 
Museum has acquired its longest painting, a Chinese 
work, executed on a roll of brown silk, measuring 21 
ft. 2% in., and 11% in. in width. As there is no 
present way of exhibiting it in its entirety, it was said 
that as much of it as could be unrolled in the longest 
glass case would be displayed to the public. The 
subject is panoramic in character, showing a variety of 
scenes of village life along the banks of a Chinese river 
at the feast of the tombs, which occurs in April. The 
painting was purchased by the museum.—New York 
Tribune. 


The ideal mender 
for tiling and marble— 


1p into the pores of the material 
to be mended, sets like rock. 
Mends everything to stay mended—sticks | 
anything to anything —except celluloid, 
| rubber and black lead. 
. A powerful mineral cement, not a fish or 
4 animal gine. Noodortoit. Easy to use, 
does not stick to the fingers. 
‘i Air tight, screw top bottle, easy 
; to open. 


at all stores. If you can't 
get it, send Q5c. for full size bot. 
tle to WALTER JANVIER, 
455 Canal St., New York, 
Sole Agent U.S. A, 


An air gun that will shoot through 
one-half inch pine easily. Mamy times 
more powerful than spring guns. Uses com- 
pressed air, same as air brakes, rock drills, et 15¢ 
pays for 1,000 shots, (delivered 30 cents). Practical for small game. 
37 inches long. Walnut stock. Nickel barrel, Takes down. Fully 


Guaranteed. Sold by dealers everywhere. If your dealer does not 
carry it, write us. Sent prepaid east of Rocky Mountains on recep’ tof 
50. Pacific Coast and Parcels Post Countries $3.00. Circular tree. 


$2. 
BENJAMIN AIR RIFLE & MPG. CO., 2002 Frisco Bidg., ST. LOUIS, MO. 
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he | Simple enough for the beginner. Capabilities that 
— | | meet the requirements of the expert: 


34 Folding Pocket Kodak 


The pictures are post card size (34% x 5% inches). The lens is a high grade rapid rectilinear, 
fast enough for snap shots in a hundredth part of a second on bright days. 

The Shutter is the Kodak Ball Bearing, which works with remarkable smoothness and preci- 
sion, It has automatic speeds of »;, ,y and ,},5 of a second and also operates for ‘“‘bulb’’ and 
- time exposures. Has iris diaphragm stops and is fitted with indicator that registers each exposure 
as it is made. The camera body is made of aluminum covered with fine seal grain leather. Has 
} reversible finder, tripod sockets for both vertical and horizontal exposures ; automatic focusing 
lock and a rising and sliding front. Loads in daylight with Kodak film cartridges. No dark room 
a for any of the operations of loading the camera or finishing the pictures. Kodak simplicity and 
Kodak quality all the way through. Price, $20.00 


Catalogue of Kodaks free at the dealers or by mati, 


EASTMAN KODAK CO., ROCHESTER, N. Y., The Kodak City. 


| $20.22 
|) 
= | © 
|_| 


OUNTINGS as smooth 

as paper on the wall are 
the rule for those who use 
Le Page’s Liquid Glue. 

Paste and mucilage wrinkle 
the mount as they dry — are 
mussy to apply and doubtful 
in their grips. 

Get a bottle of 


and what you stick will stay stuck. 
Just a little on the metal spreader — 
then a thin, even coating without 
soaking the mounting, without wait 


new, solid cap bottles or in our / 57; 
pin-sealing tube from which you , 2g 
may apply glue direct. “ 


Get a Bottle and 
Tube Today 


10c everywhere 


Write, too, for our book- 
let, “Glueism,”” a booklet 
that gives 101 uses for glue 
in this new form. 


RUSSIA CEMENT 
COMPANY 


We manufacture Glues i 
(hard or liquid) in bulk for = 
au industrial purposes. 
112 Essex Avenue 
Gloucester, Mass. 


Library Slips with 
every Bottle and Tube 


Please Mention Popular Mechanics 


or waste. Can’t dry out in our /;5, 


Grow Mushrooms 


For Big and Quick Profits 
Small Capital to Start A Safe Business 


I am the largest grower in America. Ten 
years experience enables me to give prac- 
tical instruction in the business worth many 
dollars to you. 

No matter what your occupation is or 
where you are located, here is an opportunity 
to acquire a thorough knowledge of this 
paying business. 

Send for Free Book giving particulars and 
information, how to start, cost, etc. Address 


JACKSON MUSHROOM FARM 
5451 N. Western Avenue CHICAGO, ILL. 


THE CREW OF COLUMBUS—The list of the of- 
ficers and sailors in the first voyage of Columbus was 
almost cosmopolitan in its character. Among them 
there was a Luis de Torres; an Irishman from 
Galway, Ireland, William Harris; an Englishman, Ar- 
thur Laws; Italians, Portuguese, Spaniards and _ several 
other nationalities, though, of course, the Spaniards 
were largely in the majority. It is maintained by some 
authorities, with considerable plausibility, too, that there 
was a Scotchman in the list, and that after Columbus 
himself a was the first man to tread the soil of the 


New World 


Remington Arms—Union Metallic Cartridge Co. 
Arms and Ammunition 


299 Broadway, New York 


OVER 65 YEARS’ 
EXPERIENCE 


ATENTS 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 4c. 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probably 
patentable. Communications strictly confidential. HANDBOOK 
on Patents sent free. Oldest agency for securing patents. 

Patents taken hy oa Munn & Co. receive special notice, 
without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. C. 
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THIS COMPLETE 
DINING SET YOUR HOME 


No. C-214—C-132 


Complete set of six chairs and extension table--solid oak, superbly 
finished, beautiful modern design. Table with massive carved ped- 
estal, Extends to6 feet. 42 inches wide. Chairs covered with beau- 
tiful and durable Chase leather. Price of complete set, only 


Take this beautiful table and six chairs 
into your dining room, enjoy the luxury 
and pleasure of high-grade furniture, and 
pay just a little at a time as you earn the 
money. Onour great new credit plan your 
payments on this beautiful set will amount 
to just a trifle more than the cost of a post- 
age stamp a day—just one dollar a month. 
Aside from this great convenience in pay- 


ments, you will save from 15% to 50% from 
the price you would have to pay at any re- 
tail store in the world. Secure our splendid 
new catalogue of 1912 designs without de- 


$18.75—terms: 81 cash and $1 per month, Price lay. Learn how you can furnish your home in 


of 6 chairs alone $10.30--terms: 50c cash and 50c 
per month. Price of table alone $8.45—terms 
50c cash and 50c per month, 


Bargains o 


5000 


No, C-106, Beautiful mission design porch 
swing, early English finish, strong and dur- 
able, made of solid oak throughout. Swing is 
4 ft. wide, and comes complete, including four 
chains and ceiling hooks. Price 2.95 
—terms: 50c cash—50c per month, 


Pie. C-705. REFRIGERATOR BARGA 
ligt-erade, sanitary refrigerator, made 
w 


ofice, 43 in. 25 in. wide, 18 i jeep. 
Shipping weight 165 lbs. Shipped on guaran- 
tee. rice, only $12.65—terms: 


18 cash and $1 per munth, 


Send for our great new 5000 bargain 
catalogue from which you can buy any 
piece of furniture or house furnishings on 
30 days’ free examination guarantee, which 
absolutely compels us to prove this great 
saving to you in every instance, as you are 
not required to keep anything that does not 
positively please and satisfy you. 


We extend free credit to every home- 
loving family and through 57 years of suc- 
cess, which has built our tremendous busi- 
ness, we have allowedandinsisted upon each 
purchaser being the sole judge, and that 
each one in every instance be more than sat- 
isfied. Your money back in full to the last 
penny, without a word or question, if youare 
not positively, thoroughly pleased. Our 
guarantee is legal, binding and absolute. 


F R OPEN ACCOUNT 


CREDIT TO ALL 


We ask no security—no mortgage to sign 
—no interest to pay—no collectors—no publicity 
—no red tape ordelay of any kind. You simply 
make a first payment of 50c or a dollar as the 
case may be and we ship the goods immediately, 
allowing you the comfort and enjoyment of their 
full use while you are paying for them a little at 
a time just as youearnthe money. Remember, 
there is no delay—shipment is made immediately— 
upon receipt of your order. For instance, you may 
order any piece illustrated in this announcement by 
simply sending the first payment. Shipment will be 
made immediately. The same rule holds true on 
anything you desire from the great catalogue. Send 
for free catalogue now. 


elegance and quality at a great saving, and on 
our long-term, easy-payment credit plan. 


Credit 


utiful appearance for 
milly $3.75—terms: 
50c cash and 50c per month, 


HARTMAN Furniture & Carpet Co. - 3945 Wentworth Ave., Chicago, Ill 


Largest, oldest and best known home furnishing concern in the world. 


Established 1855—57 Years of Success 


Please Mention Popular Mechanics 


22 Great Stores—1,000,000 Customers 
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2c a Week Pays Wash Bill! 


Electricity or Water-Power Does the Wor 
dust a“Twist of the Wrist” Starts or Stops the Mach|ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at a cost of 2c a week for power! Saving thou- 
: sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
: Leaving the women free to do other work while the machines are doing the washing, 


: The 1900 Motor Washer 


Washes a Tubful in Six Minutes! 


Handles Heavy Blankets or Dainty Laces 
The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. 
You turn on the power as easily as you turn 
on the light, and back and forth goes the tub, 
washing the clothes fordearlife. Then, turn 
a lever, and the washerdoes the wringing. All 
so simple andeasy thatitis mere child’s play. 


A Self-Working Wrin nger Free. 
With Every Washer! tal | Doing the wringing with 


Wringer. We guarantee the perfect working of both. 1900 Electric Motor Washer 
No extra for for one of th 


Don’t doubt! Dow t an it can't The free book proves thet it can. But: we 
do not ask you to take our word for it. Weoffer to send a 1900 Motor Washer on abso- 


turn mail, fl correspondence should be 900 WASHER 
008 Court St., Binghampton, N.Y. Or. if yoo da, W the 
Canadian Washer Co., 355 St., "Toronto, Gr. 


WORM DIGGING FOR A LIVING—Among the vari- 

SR eR: op aso ous winter occupations carried on in England, there is, 

at the quaint little seaport town of Wells, on the north 

Our monthly payment plan Norfolk coast, at least one industry which provides sev- 

makes it easy for anyone to eral families with a “winter's keep.” This industry is 

have the best heating system known as “worm digging,” and at the present time there 
made. We sell th are about 30 men engaged in the work. 

. e These men go down at low tide to what are known 

as “the East Sands,” each provided with a fork and 


basket, or similar appliances, and there dig for the sand- 
a an worms which are used as bait for fishing. 


An experienced hand can dig up about a thousand 


Down-Draft Furnace BA CCO-BAN GuAPANTEED 


$10 down and $10 a month EASY to Take. 


Relieves all craving for tobacco in 70 to 120 hours. Write today. 
We guarantee: Saving of one- Banner Remedy Co., 33 W. 9th St., Kansas City, Mo, 


half on your fuel bills; plenty U t LA FREE! 
of heat and thorough ee 
tion. We make the to try in your home 15 days, 
Incandescent 300 Cand 
antee Tegally binding, and Power. Gives better 
giv e you 365 d ays in which 
to verify our statements. 
Buy Direct—We Pay Freight 


You can install the Jahant 
Down-Draft Furnace your- 


ae than gas,electricity, acetelyne or 15 ordinary a 
mm at one-tenth the cost. Unequaled for fine sewing or 
reading. Burns common gasoline. Absolutely safe. 


COSTS 1 CENT PER NIGHT 


Guaranteed 6 years. No wick. No chimney. No 
mantle No smoke. No odor. A 
perfect lig rev Take advantage of 


SUNSHINE LAMP CO., 

self. Wesend complete outfit 120 Factory Bidg., Kansas City, Mo. 

—furnace, pipes, registers, etc. 


with special plans, full direc- AGENTS C OIN M ONEY 
tions and the necessary tools. Selling Golden Rule Cutlery 


Send for Free Book giving Transparent Handle Pocket Knives 
valuable furnace information. and Razors with name and 
address, photo, lodge emblems, 


° etc., on handle. Every knife 
The Jahant Heating Co. gueremend. Full line of razors, 
. strops and cutlery specialties. 

25 Mill St., Akron, O. Quick sales. Big profit. Exclu- NS 
Furnace Builders for over 30 years sive territory. Write today Sr Unnecessary, We 
for terms and catalogue. FF” Teach You How. 


SEES et Golden Rule Cutlery Co., 552 W.Lake St., Dept. 176, Chicago, Il. 
Please Mention Popular Mechanics 


We 
Want 
Wide-awake 
Agents Every- 
where. Experience 


Write for 
FREE Book 
¢ 
5 
Can be connected with 
- 
% 
N ity—nor promise to buy... Just your word that you will give it test. We even agreo 
» take it back if it fails to 
Days: 
Days : 
Trial 
Trial : 
4 
. 
Down Dratts LES 
SIODOWN, 
* SIO MONTHLY 
WRITE TODAY ® 
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ILLINOIS — the Best Watch on 
Earth Now Sold on CREDIT 


For the first time in history the great genuine 
Illinois Watch is now sold by mail on tie easy pay- 
ment plan. No man or woman need be, nor should be, 
without a famous Jilinois Watch. 

This is the greatest public triumph of a decade—a 
believed impossibility made possible. It will revolution- 
ize the watch business, ust think of owning the 
world-renowned Jilinois, and paying for it as_you 
please! For over 40 years the dilinois has been 
acknowledged the standard—the one great conspicuous 
watch value—the one watch chosen and worn by the 
great men and women of our nation. 


A Guarantee that Means Something 

Part for part—in accuracy, in wear, finish, beauty, 
quality of material and workmanship, ard every other 
feature, the Jllino®s is superior to any other watch 
atany price. Both the makers and we stand back 
of this remarkable time-piece with an ironclad, legal, 
broad guarantee—a guarantee that means something 
—that protects you in every respect—that assures you 
of the best watch on earth. 


Largest Watch Distributors In The World 


We are one of the largest direct, easy-payment, de- 
pendable watch houses in the world. For over 35 years 
we have sold all kinds of watches, and honestly can say 
that we have never seen a watch—at any price—equal 
in quality to the marvelous Jllinois. 

How We Save You Money 

This famous Jllinois will cost you less than in- 
ferior makes, sowhy not get the best for your money? 
This is indeed a profit sharing plan. Nowhere else can 


you buy a genuine lllinois 
on credit—we are the ex- 
clusive credit distribu- 
tors. If you buy froma 
jeweler, you’llhavetopay 
cash, If you buy from us, 
you'll get it on approval— 
youtakenorisk—you have 
our guarantee and the 
maker’s and youcan 
74 as you please. 
o dealer any- 
where can un- 
der-sell useven 
for all cash on 
delivery. 
Free Book 
Ourfree, beaue 
tiful, profit- 
sharing 
describing this 
great Jilinois 
‘Wwatch—repro- 
ducing many 
handsome styles, 
It’s worth own- 
ing. Getitat once 
and learn the trut 
about watches— 
learn why an J/- 
linois should be 
in your posses- 
sion — learn how 
you canown oneon yourown creditterms. Send your address, 
The American Watch Company of St. Louis 
t. i 


Dept. 200 St. Louis, Mo. 
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worms at a “tide’s work”—i. e., during the period of low 
tide, but even this number is frequently exceeded 

The worms are sent by rail in small wooden boxes to 
Yarmouth, Lowestoft, and similar places, 150,000 per 
week being a modest estimate of the number of worms 
so dispatched. The price has varied at different times, 
but 4s. per 1,000 might be taken as an average figure, 
and, as work is frequently continued on Sundays, some 
of the “worm-diggers” can earn as much as 30s. per 
week.—London Tit Bits. 


Complete protect 
squitoes. 


td 
You can make them up yourself and save 
money. Prices reasonable. §14 to $60. 
Write today for catalogue. 

FERRY SCREEN CO. 
1103 Nicholas St. Omaha, Neb. 


Mineral surfaced. Needs no painting. Send for free sample. 
| BARRETT MANUFACTURING CO., New York, Chicago 


A book that fully explains how to vitalize 
the Blood through proper breathing. Cor- 
rect breathing (both sexes) described by 
diagrams, etc. Book contains 64 pages of 
important information on Chest Expan- 
mscion, Lung Development and_ Internal 
exercise; includes Special Breathing 
Exercises. Endorsed by Physicians — Ac- 
cepted by the National Medical Library. 
Sent on receipt of 10e —coin or stamps 


P. Von Boeckmann, R. S. 


1712 Terminal Bi 
103 Park Avenue, 


dg., 
New York City 


AMATITE ROOFING] 


and filled until it is first cleaned off with this wash gun, 
of Wash Gun (F.0. Chicago) - - - 
Brush 25c Extra 
We fully guarantee the gun to give complete 
satisfaction barring carelessness and abuse. 


gun becomes indispensible for florists and nursery use. 


DEAM WASH GUN 


For Garages, Automobile Owners, Mechanics, etc. Economical, 
durable, practical and simple. An indispensible necessity. Will wash 
all inaccessible parts of motor and will economize gasoline to a 
minimum. No grease cup or oil cup should be removed or opened 


NO REPAIR SHOP IS COMPLETE WITHOUT ONE 


The use of the Wash Gun is not confined to the automobile, by any means—it is indispensible for cleaning all 
kinds of machinery, typewriters or printer's forms, as the force of the gasoline jet will cut gummed dirt, ete, out of type and can be 
used to advantage in many other places too numerous to mention i 
in use as a wash gun, you have a ready tire extinguisher at hand equal to or superior to any fire extinguisher on the market for 
automobile service. By adding a special spray nozzle so as to handle the spraying compound used on flowers and shrubbery, the 


Also if carried filled with a fire extinguishing fluid, when not 


An attractive proposition for live agents to make big money. Write for particulars to 


DEAM & CO., DEPT. P. M., 507 GREAT NORTHERN BLDG., CHICAGO 
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‘Let Us Show You 
How Little It Costs 


To Get Light and Power 
The Bissell Way 


Electricity is just as much a necessity 4 the up-to- 
date farmer asa gang plow or acultivator. Why continue 
to use old-fashioned methods when you can have an 
abundance of bright electric light and enjoy city comforts 
at no greater cost than that of the oil, wicks and chimneys 
of the dirty, smoky lamps, which are a constant fire 
menace— and save all the cleaning, which is a lot of work ? 

You can actually get double the power service from 
your gasoline engine = harnessing it to a Bissell Electrical 
Lighting and Power Plant and, by distributing the power to 
individual motors, keep the separator, feed grinder, wood- 
saw, churn, pump, grindstone, washing machine, sewing 
machine, etc., where each can be used to best advantage. 

our own engine can be used without lessening its 
efficiency for other work — saving you just that much in cost of 
installation. Bissell Plants are so simple that anyone can 
install or operate them — and they last a lifetime. ‘rite to- 
day for literature — you will be surprised to find out how very 
little it really costs to have Bissell Electric Light and Power 
always at your command. 


The F. Bissell Co., Dept. C, Toledo, O. 
Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light obtain- 
able for town or country. Makes and burns its own 
gas; 300 C. P. 5 hours for 1 cent. Can be used any- 
where with amazing results. Low in price. Thor- 
oughly reliable. Many new and exclusive features. 
Best proposition of the year for agents. 

WRITE TODAY FOR FULL DETAILS 


National Stamping & Electric Works 
422 8. Clinton Str., Chicago 


AGENTS invextion: 

INVENTION! 
An entirely new Lamp Burner. Changes 
ordinary kerosene illumination into beau- 
tiful large white light. Rivals gas or 


electricity. Scientifically made. Beats the 

old style lamp. Not a mantle. Can’t break. 

G PROFI Easy to show; quick to sell. 

$8 to $10 daily for you. 

Experience unnecessary. outtit 
35c prepaid. Particulars F 

THE RADIOLITE CO., Dept. I, TOLEDO, OHIO 


These latest inventions represent the acme of per- 
fection in artificial lighting. 


The Instantaneous lamps require no generation and are 
operated as conveniently as electricity at 1-10 the cost. 
The ‘‘QUICKLIT" system is operated as conveniertly 
as city gas, as lamps are lit with an ordinary match. 
For further particulars and exclusive agency address 


THE NAGEL-CHASE MFG. CO. ,144 West Ohio Street, Chicago, Illinois 


PAINT «ND VARNISH 
REMOVER 


Make Old Furniture New 
SAVE TIME AND MONEY 


Ad-el-ite Paint and Varnish Remover 
“works like magic,” quickly dissolving 
old coats of paint, varnish, enamel, etc., 
so that they can be easily wiped off. 
Leaves surface right for refinishing coats, 
which it will not affect. Harmless to 
hands, woods, or fabrics. Refinish with our 


One-Coat Mission Finishes 


Popular shades. Stains and finishes in 
one application. Samples free. 


ASK YOUR DEALER OR WRITE US. 


ADAMS & ELTING CO. 
Dept.M. 716-726 Washington Blvd. 
CHICAGO 


One of the great railway systems in the United States 
is reported to use 1,400 different forms of Stationery and 
to spend $2,300,000 for paper and printing of this part 
of its supplies annually, more than the same system is 
said to have spent for steel rails in a similar period. 

There are 30 women who are practicing lawyers in 

France. 


TRIUMPH STAND 


ey desk, or wherever a stand a can be used be 
turned up and dow like gas i i 
safety than a kerosene lamp and gives 10 times the light at uo — 
tha: an 1-4 the cost to o porate We an ve 6 dating 7 of ga: 


TRiumen 


BRILLIANT GAS ‘LAMP ‘CO. 
Dept. 1, No. 182 N. State St., CHICAGO, ILL. 


LIGHT FOR YOU 


No smoke, no dirt, no smell, no deadly 
carbide, no tearing up of walls or floors. 
Complete gas plants that you can install 
in an hour’s time. 500 styles to select 
from. Costs % cent an hour for 400 
candle-power. Write for catalogue. 

AGENTS WANTED 


American Gas Machine Co,, 183 Clark St, Albert Lea, Minn. 
Grab’s Everlasting Lighter 


No matches required. Pressing lever generates 4 
spark and ignites the wick, which is supplied with fuel 
from reservoir tube at bottom of lighter. A very pec owerful 
Fill reservoir with benzine when needed. Port- 
able, simple, economical—lasts a life time. Neat, 
attractive design, beautifully nickel plated. Invalua 
ble in cases_of emergency, sickness, getting up at 
night, ete. Price each. 


Special Holder furnished for heating Curling 
Irons. Price complete including the Lighter, 50c. 
Write for free illustrated folder. 


VICTOR M. GRAB & CO., 


Ay : 
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Length 36%4 
inches. 2 inch 


Complete with Case, SunShade, 
Sun Glass and Extra Eye Piece $ 1 Ss 
for Wight Observation . . 


One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 

7 view the country 
for fifty miles around. This telescope is made for Astronomical! 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 

CATALOGUES SENT FREE ON APPLICATION 


object glass 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 


SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 


for designers, architects, engineers and students—com- 
pact, durable and convenient. Spaulding’s Carryin 
Cases are made light and strong. They provide Sell 
arranged compartments, including ~ for drawing 
Y board and 7 square, Handled like a suit case; 
unique, practical, inexpensive. Outfits include all 
4 necéssary equipment. If you draw, send us 
. five 2-cent stamps to-day to pay postage and get 
\ 4%, the free triangle and the catalogue. 


( 
SPAULDING PRINT PAPER CO. 
),,.44 Federal St. BOSTON 


A Frenchman has recently laid claim to being the 
champion cigar smoker of Europe by reason of having 
kept a single cigar lighted and smoking 2 hr., 17 min 


TY PEWRITERS waxis 


the Standard Ma es SOLD or RENTED ANY- 

WHERE at  to% sliowing RENTAL 
ON PRICE. Shipped with pr vilege of 
ion. BS Write for linstrated Catalog 1. 


with * “Dausco’ * Oiled Linen Back negative r 
that ideal assistant, always ready to quickly 1 
100 copies from pen-written and 50 copies tr 
type-written original. Complete dupli 
but we don’t want your money until 

you are satisfied, so if interested just write us 
to send it on 10 DAYS’ TRIAL WITHOUT DEPOSIT. 
That's fair enough, isn’t it? Then send today. 


FELIX A. L. DAUS DUPLICATOR (O., Dans Bidg., 111 John St., New York 


Independent S: Safety Fountain Pen 


(WOE PENDENT 


Can be s Sz safely carried in any position. New idea cap locks 
= when not in use. All pure rubber and 14 kt. pens. 

202 with No. 2 gold pen, $1.50. No. 205 with No. 4 gold pen, $2.00 
FREE CATALOGUE—AGENTS WANTED 


J.C. ULLRICH & CO. 27 Thames St., NEW YORK 


Paymaster 
Calculator 


on payrolls, ete. Fig- 

oer ures fractions. Charts 
MC for all purposes 

Write for circular, stating, your 

needs fully, AGENT WANTED 


Dept “Calculator Shop” 
“55.00 00 upwards. 183 N. Dearborn St., Chicago 


Every Engineer must read if he would progress 
—the biggest men in the field can’t go around 
telling what they know—but they can write it. 
And you can read it—in our New Cyclopedia of 
Engineering—the most valuable set of books on 
this subject ever offered to Engineers. This Cyclopedia 
has just been revised—it’s right up to the minute. 

These books cover every subject you are likely to meet 
in practical engineering. They are interestingly written 
by well-known authorities and are not only valuable for 
studying, but also as permanent reference books. 

‘he seven books contain 3,300 pages, size 7x10 inches, 
and over 2,500 illustrations, full page plates, diagrams, etc. 
The regular price of these books is $35.00, but as a special 
introductory offer we have put the price at $19.80. 


$2.00 Down $2.00 a Month 


Sent express prepaid. You can examine the books 
before paying a cent. Just fill in and mail the coupon. 


This price and these terms make it easy for any engineer to 
secure the valuable set of books. Read the brief description 
below and see what you will get when you mail the coupon, 


OUR PROTECTIVE GUARANTEE 


Send for the Cyclopediayof Engineering, examine it carefully 
and if, at the end of seve ay iy you see that you need it, send 
us $2.00 and $2.00 each month thereafter until the total, $19.80, 
has been paid. If the books are not satisfactory—don't send us 
a cent—we will pay all charges. Use this coupon. We abso- 
lutely protect you against loss. Signing the coupon does not 
obligate you in any way. 


READ THIS SYNOPSIS 
Construction of Boilers—Boiler Accessories—Fuel Econo- 
mizers—Mechanical Stokers—Steam Pumps—Steam En- 
gines—Indicators—Valve Gears—-Steam Turbines — Gas 
and Oil Engines— Fuels—Automobiles—Carbureters—Loco- 
motive Boilers and Engines—The Air Brake —Single-Phase 
Electric Railway Elevators Marine Boilers — Marine 
Engines --Heating and Ventilating--Compressed Air 
Transmission—Absorption and Compression Refrigeration 
Ammonia Machines— Direct Current Dynamos and 
Motors—Management of Dynamos and Motors—Electric 
Wiring — Electric Lighting, etc. 


Free with every order received before June Ist, 1912. Wish every set we 


* include a year's 
Consulting Me mbs pobip entitling you tothe advice of our business engineering 
and law e ° his will give you practical help in handling working 
which « h Au too ape cific to be taken up in detail in the cyclopedia, There 
re. A single problem sol you might be 


worth more than the first « of the — 4 Order the books now. 


FREE EXAMINATION COUPON 


American School of Correspondence 
CHICAGO, U.S.A. 


Please send set Cyclopedia of Engineering for 7 days’ free examination 
I will send $2.00 within 7 days and ¥ 00a month until | have $15 
notify you to send for the books. itle not to pass until fully paic 

Pop Mech 5-12 


OCCUPATION 


EMPLOVER 
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>—There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


INVENT” 


and 
“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
gladly send these books free. The sooner you write for them the sooner you will 


know all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 


|_| 
| 
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Trade Marks and 


at e nN t Copyrights Secured 


or Fee Returned 
Special Offer—Free Search of Patent Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 
a Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 

Our Four Books Mailed Free 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 

Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 

Fortunes in Patents 

Tells how to invent for profit, and gives history of 
successful inventions. 

What to Invent 

Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 

Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 

Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse. 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 

List of Patent Buyers 

Containing personal requests and letters from Man- @ 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ VICTOR BUILDING 
re Inventions Free Our new $150,000 building opposite U. S. Patent Office 


: : = SPECIALLY ERECTED by us for OUR own use 
In a list of Sunday newspapers with two million REFERENCES 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy.Free. We not only Second National Bank, Washington, D. C. . 
C. K. Lassiter, Mechanical Engineer, Schenectady, N. Y. 
save ydu time and money in securing patents, but ob- pitner Gasoline Lighting Co.. Chicago, II! 
tain patents which PROTECT the invention and PAY, Sprout, Wardon & Co., Mfrs. of the Monarch Feed Governor, Muncy, Pa. 
After the patent is granted we assist you TO SELL ‘The L. B. Dozier Co., Mfrs. of Plumbing, Heating and Machinery 


YOUR PATENT. Supplies, Columbia, S. C. 
B. B. Earnshawand Bro., Mfrs. “Cream Blend” Flour, Washington, D.C. 
Foreign Patents RK. G. Dun & Co., Washington, D. C “ 


WE HAVE DIRECT AGENCIES IN ALL THE Savings and D. C. 
PRINCIPAL FOREIGN COUNTRIES and can secure [awrence Mills. Mfrs. Bed Spreads 51 Brooke Ave., Englewood, N. J. 
FOREIGN PATENTS in the shortest possible TIME The Melvin Gauge and Signal Inst. Co., Scranton, Pa 
and at the LOWEST COST. We GUARANTEE TO Damon Mig. Co., Mirs. “ Missing Link” Flour Mill Disintegrators, 
SECURE THE FOREIGN PATENTS OR RETURN 4,,0W!ing Green. Ky. nine Machinery and Canners’ 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. M. Winter Lumber Co., Sheboygan, Wis. 


VICTOR J. EVANS & CO., Patent Attorneys 


(Formerly Evans, Wilkens & Co.) 
Victor Building, 724-726 9th St., N. W. WASHINGTON, D. C. 
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> of Protect Your Idea! 


PATENTS wr PAY 


$427,530.00 Made by Clients “*“My Trade-Mark”’ $427,530.00 Made by Clients 
Proof back of it— write for my FREE literature —it will pay! 


am Special Offer: 


Mr. Inventor: I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea orinvention for FREE examination 
of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find out as 
to whether in my opinion you are entitled to a patent will not cost anything;—then, if your in- 
vention is new, upon receiving instructions, I will prepare ALL necessary (application) papers. 


DO THIS AND SAVE TIME AND MONEY! 


WRITE NOW 


BOOK ‘What and How to Invent— 
Proof of Fortunes in Patents” — FREE 


Containing: “Patents Wanted”; “ How_to Advertise Your 
Patent”; “How to Secure Money to Procure a Patent”; 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln National Bank, Griffin Mfg. Co., Iowa Mfg. Co. H. A. Fonseca, 
Washington, D. O. New York, N. Y. Oskaloosa, Iowa Gavives 20, 
Warsaw Paper Box Co., New Era Mfg. Co. obrado, io de Janiero, | 
reply. Sanford Mfg. Co Bernhard Furst, Electro Importing Co., 
Little Giant Hay Press Co.. Sanford, N. ©. Vienna I, ork, N 
Alma, Mich., an Butler Engineering Go., Austria. Hungery Rex Electric Co., 

Dallas, Texas, on, Ohio A. 3 Covel St. Louis, Mo. 

American Railway Thompson am... ‘Co. r Irish Town, Sam’! Allen & Son Mtg. Co. 
Appliance Co. City, Pe. ioux City, Iowa Gibraltar Dansville, N. Y. 


Farmers’ Mfg. 
Norfolk, Va. 
Susquehanna Silk Mills, 
New York 


Gar] Electric 
kron, Ohio 
Gray Lithograph Co., 
New York. N.Y. 


Otto von Kottenburg, 
Schwindstrasse 20, 
Frankfort A M. 
Germany 


Edward H. Smith, 
ents, Oregon 
Camp Conduit Company, 
Cleveland, Ohio 


[COMPARE MY LOCATION WITH OTHERS] 
MINE IS THE BEST 


VROOMAN 


I Advertise My Clients’ 
Patents Free 
in a publication having over 2,000,000 circula- 
tion. Write for Special Offer. Successful clients 
in every section of the U.S. 


427,530.00 


MADE BY MY CLIENTS 


Proof-circular mailed FREE 
Foreign Patents a Specialty 


If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. Liberal discounts. 


My Office and the Patent Office 
(I give you proof of my location) 


Across the street from the U. S. Patent Office High-Class Work—Excellent Testimonials 
Expert—Prompt Services 871 F Street, N. W. 


E.E. VROOMAN, Patent Lawyer Wash., D.C. 


Old-established branches throughout the world. 
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PROTECTED BY OWEN PATENTS 


Send for the three finest patent books published and read their letters— 
FREE! see what they want! “SUCCESSFUL PATENTS”—tells how to proceed; 


© “STEPPING STONES”—contains list of over 200 inventions wanted, the 

truth about prizes, etc.; “PATENT PROMOTION”— tells how to promote and sell your rights, 

chief causes of failure, etc. A simple request will bring you all three books absolutely free. 
Personal Services. I help my clients sell their patents or dispose of their 
applications. Advice Free. No obligation incurred by writing me. Manu- 
facturing facilities. I get you strong protection or receive no compensation. 


Columbia National Bank, Whitehead Hosiery Mills, S P E C J A I | 
Washington, D. C. >. 
American Loktile Oc Dickinson Mf 
me alexandria, Va.” “S'Des Moines, Iowa. Send me a sketch or model of your in- 
vention and I will make a search of the U. S. 
National Bapels ¢ Co., The Starrett Miz. Oo Patent Office Records FREE OF CHARGE 
Ber Shelbina, Mo. 
Louden "Mac hinery Co., The C. J. Loftus Co., and report to you concerning patentability, 
Fairfield, Iowa. Youngstown, O. practicability, etc. 
Antholene Mfg. Co. Pee ning Gun and Cycle 
Hutchinson, Kans. Wo Okla. City, Okla. 


And immense the of others whose letters are printed in my booklets 
RICHARD B. OWEN dc. 


Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed. 


LEAVES MONEY TO ANOTHER CENTURY— “ 
The Archbishop of Halifax has appointed trustees for A SQUARE DEAL”’ in the Patent Business 


the estate of a merchant of Meteghan River, Digby, 


N. S., who died some time ago leaving an estate of OSCAR E. PERRIGO, M. E. 


about half a — a peculiar EXPERT PATENT ATTORNEY 
certain comparatively small legacies were pai e wi Bea 

provided that the capital should be invested and that nt arn ro r — BOSTON, MASS. 
the income be allowed to accumulate for one hundred 4 P: re ~<a st y ha Commercial Value 
years. At the end of that time the accumulated funds, and Patentability. Han k for Inventors FREE on request. 
principal and interest, are to be divided, one-half going Long Experience— Expert Work— Moderate Charges 


A Talk to the Inventor 


LEARN HOW A PATENT MAY BE MADE VALUABLE 


If there is any basis for an application in your idea, I can find Send f What You Should Know 
it. But I will explain it to you before filing your application. ot \ What to Invent 
Copies of Nearest Patents, and Report, in Every Case FREE What NOT to Invent 
I have patented inventions reported unpatentable elsewhere BOOK How to Sell Your Patent 
to L. WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 


PATE NT S protect and Pay] 


Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 
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SEBASTIAN 


15- INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market fora 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 
Catalog mailed free on request 
107 Culvert Street 


THE SEBASTIAN LATHE C0., 


BUILD 
PATENTS 
FOR YOU 
Our free booklets tell how, what to invent, How 


To CHOOSE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., 


LATHES 
\ 


=— CATALOG FREE—— 


9 to 13-inch Swing 


List price $75 and up according 
tosize. When ready to buysend 
for Lathe Catalog and prices. 


W.F.& Barnes Ce, 


. BRASS GEARS] 


Cut by an entirely new process. 
accurate made and at prices that ot be 
oqualied by others. Every gear h: 
center painted ebony bl rm 
true hig: hest grade red brass,and much heavier 
n ers. We carry the largest stock in 
the world and every se ar listed is always 
shipped on date of orde: 


SEND FOR CIRCULARS 
Reynolds Dull Flasher Co, 


16 So. Fifth Ave., Chicago 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds 


EXPERIMENTAL AND 
LIGHT MACHING WORK 
to ord: 
132 MILK STREET. BOSTON 
Buying material in large quantities and hav- 
Let Us Do Your ing a modern factory equipped with the 
latest machinery enable us to make almost 


Manufacturing anything in metal or wood ata very low 


price. Estimates free. We have a complete 


inodel and pattern department. 


TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 


DIE SPECIAL 
METAL SPECIALTIES | MACHMERY. 


INVENTIONS 
MOORE & CO., | DERFECTED. 


to charities in Ireland and the other half to build a 
Somat in every county in Nova Scotia.—Brooklyn 
agle. 


C. L. PARKER 
PATENT LAWYER 
210 MCGILL BLDG. 
WASHINGTON, D. Cc. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “‘ Protecting, Exploiting 
and Selling Inventions’’ sent free upon request. 


Patents that PROTECT 


For Facts about Prizes, Rewards, etc., send 8c stamps for 
our new 128 page book of intense interest to Inventors. 
R. 8. & A. B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 


One Day Old Chicks 15¢ Each 


Avoid trouble with setting hens and incubators. No 


loss from unhatched eggs. Just send 15c each for White 

Leghorns from the famous Idle Hour Steck Farm, 

f = Lexington, Ky. Shipped any distance by express. Guar- 
W- wy anteed to reach you in perfect condition. Also one day 


old Kellerstrass mating of Crystal White Orpingtons, 
$1.00 each. Remit money and orders to 


H. P. McLEAN, Manager, Hotel Del Prado, CHICAGO, ILL. 


DON’T DISCARD 
BROKEN PARTS 


Have them welded together - the Oxy- Acety- 
lene Process. Ste ast Iron 
Bronze, Copper, Aluminum and all 
other metals can be welded. Mannu- 
facturing quoted on, Welding 
equipments for repair shops or large 
plants supplied. 


DAVIS BOURNONVILLE CO. 


The soap 


Pummo of soaps for the 
worker 


105 West St., NEW YORK; 505 So. Laflin St., CHICAGO 
Our Brain Belongs 


INVENTOR to You. Our ideas 


Are Free of Charge. 

All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops, in the country. Ask for Booklet N« 
17. Consultation free. Experimental wo. rk 
strictly confidential. 


ef inventive Gentes 


A. NACKE & SON 
236-242 S. 9th St.. Philadelphia, Pa. 
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Lawn Mower Grinder 


Grinds all makes of 
Mowers perfectly in 1 4 
minutes without removing ¥ 
wheels or reel-knife. Ball 
aring ; operated by either 
hand or power. | 
Sharpener Attachment for ‘ 
sharpening skates. 


“You Grind It As You Find It.” 


WRITE TODAY for full information of this great labor- 
saver and money-maker. Will do the work so much better, 
quicker and easier you cannot afford to do without it. 
1912 Model will grind straight-blade without removing 
from mower. Over 5000 in use. Fully warranted. Sold 
on easy-payment terms, Write to-day. Don’t delay. 


HEATH FDRY. & MFG. CO., Plymouth, Ohio 
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WATER 


THE RED DEVI MOTOR 


DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 44 
horse power on ‘-inch 
pipe, 80 pounds pressure; 
l horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffing 
wheel, silver polish and 
sulley, $3.00. No. 1493 
and pulley only, 
$2.50. 4 horse power 
on 80 pounds pressure. 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute, 
Only scientifically and 
perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible Tremendous 
output warrants the price. 
Money back for any reason. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept.T | UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 


booklet on ‘' Theory and Design of Water Motors."’ 


Rife Automatic Hydraulic Ram 


expense ; 2 feet fall elevates water 50 feet, etc. Guaranteed. Catalogue free. 


The No. 51 Universal Wood Worker 


is the most wonderful wood working machine you 
have ever seen. 26" band saw, 8" jointer, revers- 
ible single spindle shaper, saw table 
and borer all in one. Ask for special 
catalog describing it. Also ask for 
catalog of band saws, saw tables, joint- 
ers, variety wood workers, planers, 
swing saws, disk grinders and borers. 
THE CRESCENT MACHINE co. 
93C t ,Ohio,U.S.A. 


A Postal Brings Grand Free 
Millwork Catalog 


Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remode! or repair—at 5O per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed, (38) 


GORDON-VAN TINE CO., 2757 Case Street, DAVENPORT, IOWA 


RIFE RAM" COMPANY 2131 Trinity Building, NEW YORK CITY 
for Country Houses. Patented in U.S. A. Nov. 28, 1911. Produces in 25 
minutes large blocks of Ice, or Ice Cream, Sherbets, a — by means 
of a harmless salt. Descriptive notice and Price Li 
J. SCHALLER, 1 rue Francois France 
sy for a 1000 gallon Tank with 
Conical Roof, and a 20 foot 
a= Four Post Steel Tower. 
Tower with a substantial 
‘steel ladder from base to top of Tank. Guaranteed 
for five years. The ““NOWETO” 2 H. P. water 
cooled Gasoline Engine for $49.00. Pumps and 
any other equipment for Water Works. 
Write for our circular “ DC" showing the 
different types of Water Works Equipment 
THE BALTIMORE COMPANY, BALTIMORE, MD. 
WATER WORKS IN YOUR HOME, 
NO MATTER WHERE YOU LIVE. 
ASK FOR NEW BULLETIN NO. 111. 
Lansing, 


Jarvis Works sichices 


VACUUM PUMPS 


** For Powerful Portable and Stationary 
Vacuum Cleaning Plants. 
» They take up their own wear. 

Powerful: Noiseless; can’t 
ie get out of order. 


GET CATALOG No. 23 


LEIMAN BROS., 62P John St., NEW YORK 


Pipe Threading 


Tools 
with adjustable 


A 
< E dies. The simplest 


kind and the best 
SEND FOR CATALOG 


range of sizes. 
THE OSTER MFG. CO. 


2100 East Gist Street, Cleveland, Ohio 
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Don’t Calculate —Let the Slide Rule Do It! 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an 
appliable only to Engineers and ‘echnical men. So frequently as I heard this remark that I have completely re-written and en] 
my instruction book, which shows the ac tual setting of the rule by 70 


and “written so you can understand it.” 


n fact any person who has never seen a Slide Rule, and not a technical person, coul 

but learn its use. The examples selected and shown by illustrations are those whic h frec 
roker, Auditor, Inv entory Man, Cost Estimator, Printer, Paper } Mfr., 

Bookkeeper, aay. hn Land, and other merchants too numerous to mention. 


instrument, the use of which ig 


arged 
full size engravings, each engraving and example is e xplained 
d not help 
Re ntly come up for solution by the Banker, 
ontractor, Salesman, Time-Keeper, 


PanJan 


Made in U.S. A 


This Slide Rule will multiply, divide, solve neepertion. extract the square and cube 
mal equivalent of vulgar fractions or “vice versa,” ca lculate interest, percentage. Also the mensuration of 
superticies, and the rule of three. For Engineers, E lectricians, Draftsmen, Superintendents, Master Mechanics, 
It is one of the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, cale ulates the size of a motor to run a pump. 
shows percentage a customer's recording meter is either “slow or fast.” 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You Simply 


etc., the rule is indispensable in their work. 


Floating Slide 


SLE THAT HOLE? 
ots, find the deci- 


The Richardson Direct Reading Slide 


place the key to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such 
us the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; areas, circumference and diameter of circles. This Rule is my 1912 type now 


being placed on the market for the first time. 


Made in two sizes, coat and vest pocket 11lx1\x¥/ 


and 54x1l%x's. No wood in 


their construc tion, scales white celluloid, printed from engine divided plates in two colors, and washable, secured by an improved 


locking device in an absolutely non-corrodible Alumina and Monel 


neat leather case for vest pocket size. 


Special case for large rule end- flap and button fastening 2 


etal framing. Durable c ardboard case for large rule, and 
5e extra. If ordered now! 


give free a copy of my new book The Slide Rule Simplified containing over 70 full size engravings showing just how to set 


the rule with explanation. Price of either rule $2.50. 


Price of book without rule, paper cover $1.00. Flexible silk cover $1.50. 


GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician U.S. Navy, 4218 24th P1., Chicago, U.S.A. 


By getting awork bench like this 


you will be able to do 
most any kind of work 
around the house. The 
bench is 4% ft. long, 22 
inches wide and 32 in- 
ches high, made of hard 
maple, has 2 Patent 
will be shipped you 

at once on receipt of $7 00 


C. CHRISTIANSEN 


ANUPFACTURER 
2219 eund Ave., CHICAGO, ILL. 


QUEER ORIGIN OF MATHEMATICAL SIGNS— 


Did you ever try to figure out why a short horizontal line’ 


should signify substraction or minus, a + addition, and 
so on? ‘The sign of rt is derived from the initial 
letter of the word “plus.” In making the capital letter 
it was made more and more carelessly until the top 
part of the “p” was placed near the centre; hence the 
plus sign was finally reached. 

The sign of subtraction was derived from the word 
“minus.”” The word was first contracted into mus, with 


GASOLINE SOLDERING IRON BLOW TORCH 


You have used all the rest 
— now try the best. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


= A Real ALUMINUM SOLDER Found at Last 


coin or stamps, and we will send you a good sized bar of this wonderful Alu- 
mtains no mercury or lead—does not corrode—is not affected by electric current 
passing through it. Aside from many commercial uses, it may be used with great success to repair kitchen utensils as it is iftperviousto heat. Address your order 


orinquryto REINHOLD NOFLUX ALUMINUM SOLDER COMPANY, 53 Demarest Street, NEWARK, N. J. 


Let Us Send You a Trial Bar 


You can dig 4O foot 
Wells quickly through 
any Soil with our 
Outfit at 

$12 Delivered 


Write Us Today 


Standard Earth Auger Co. 


1017 Newport Ave., CHICAGO, U.S. A. 


“Ohio” Tools 


Insist on them — it will pay you. 
Carefully made from specially 
selected steel — fully warranted. 
Write for complete 
catalog of 


REGISTERED 


“Ohio” Planes, 
Chisels, Drawing 
Knives, Auger Bits, 
Screw Drivers, etc. 


OHIO TOOL CO. 


TOP VIEW 


NEW IMPROVEMENTS NOW MAKE 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grade either in degrees, inches or percentage. or all at 


the same time, and will at once give the exact distance needed to plumb up toa true level. The addit onal 
spirit level glass now placed in middle of instrument with points on dial will give 3 grades for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 


and Testimonials Special Introductory Price gd to 
First Applicants with privilege of taking Agency. EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


DY 
Geo.W Richardson 
| 
is 
{ 
bh 
BY 
— 
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SIDE VIEW 


PERFECT~ PRACTICAL 
SPLENDID TOOLS 


In handsome nickled case, 
ocket size, for pocket, desk, 
ome, automobile or shop. All 
9) of fine steel, A 20th Century 
marvel, 


Some of the 47 Tools 


Hammer, Screw Driver, Chisel 
Corn Knife, Dividers, Twee- 
zers, Compass, Saw, Protrac- 
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Guage, Slide Calipers, 
Reamer, Countersink, Brad 
Awl, Harness Awl, Scratch 
Aw1,Straight Edge, Ink Eraser, 

ack Claw, Nail Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
Stilleto, and ten others. 

Made on honor. Bae on guar- 
antee, postpaid. y back if 
not satisfied. Remit “7 To- DAY. 


L.E.B.SALES 


L. E. B. SALES CO., 115 Broadway, NEW YORK, N. Y. 


a horizontal line above to indicate the contraction, which 
was a printer’s freak that may be found in almost any 
book bearing a date earlier than the beginning of the 
eighteenth century. After the lapse of a long period of 
time the letters were omitted altogether, leaving only the 
short line so well known to all. 


A Fortune in this Exclusive Agency 
For the L. E. B. Shock Absorber for Typewriters 


Which doubles the life of the typewriter, and accomplishes so 
much besides that it passes belief. Write us for terms and 
particulars. Also about our other sélf selling and fortune 
making Office Specialties, together with the above L. E. B. 
Pocket Tool Kit. 


The multiplication sign was obtained by changing the 


plus sign into a character resembling the letter x. This 
was done simply because multiplication is but a shorter 
form of addition. 


Division was formerly indicated by placing the div- 


Portable Cases 


AND nt In 


Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 


SWANTON, OHIO 


Only *14.50 


For this Home Bench 


Besides its convenience 
and usefulness, you will 
save its price in a year 
by doing repair work and “fixing things” that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished—why not you? 

Top is 50 in. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


620 N. Front St. GRAND RAPIDS, MICH. 


Seven Big Volumes of 
Electrical Knowledge 


This is the greatest electrical reference library, for 
the expert and student. These books are published 
especially for the ambitious man who is training him- 
self for advancement—for the wide-awake man who 
is likely to be called upon for work outside of his 
regular line— for the man who needs at his elbow, for 
ready reference, an accurate down-to-date work on 
Electricity. Seven volumes, 3,200 pages with over 
2,600 full-page illustrations, diagrams, formulas, etc., 
printed in large, clear type on special quality paper. 


Sent Sent Absolutely Free—Express Prepaid 


The complete seven volumes, not a sample volume, will 
be sent, express prepaid, for seven days’ free examination ; 
returnable at our expense if the books do not contain the 
information you want. If you keep the books, pay $2.00 
seven days after receipt and then $2.00a month until you 
have paid the special savodeesety price of $19.80, Fhe 
Table of Contents below will give you some idea of the 
tremendous scope of this work— but only an examination of 
the books will reveal their full value to you. 

Just fill in and mail the coupon. t won't cost you a 
cent to examine the books. We know they'll be worth 
many times their cost to you. Mail the coupon now before 
the busy season begins and you will receive your books 
promptly. 


-—What You Can Learn From These Great Books— 


Theory—Calculation, Design and Construction of Generators and Motors — 
Electrical Measurements — Electrical Wiring Electric Welding— Types of 
Generators and Motors — Management of Generators and Motors — 
Storage Batteries — Electric Lighting — Alternating-Current Machinery — 
—_ Appliances — Power Stations — Power Transmission — Centra) 

tion Engineering — Electric Railways, including Single-Phase — The 
Telephone Equipment, Systems and Operation — 
Wireless Telegraph and Telephone —Telautograph, Telegraphone, etc. 


Free with every order 


With every set is includeda year’s 


Membership entitling you to the advice of our 
business, engineering and law experts free. 

Pop. 
This will give you practical help in Po 


handling working prob lems which are 
too specific to be taken up in detail 4 
in the cyclopedia. ‘There will be , 4 > 
no limit to this service. A single 

sroblem solved for you might 
worth more than the first 
cost of the books. oO 


Please send me 
Cyclopedia of Ay 
plied Electricity for 
seven days’ tree exam- 
ination. I will send $2.00 


a mont h until I have pai 

you sad hold the be oks subject 
to your order. Title not to pass 
until fully paid 
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old style hammer. 


453 Broadway 


SAVE TIME, LABOR, MONEY 


ates main thought in ‘isting a contract is to get 
it done. Get the Double Claw Hammer with its 
better ideas, material and workmanship. 

It does not require the time and aeonam: to pulla 
nail, as it comes up straight and easy. | 
For High Nailing, like the Aeroplane, it is high 

above them all. No danger of smashing your fingers. 
Why lose much more than the difference in price in 
time and labor to accomplish your work with the 


The price $1.50, is justified by the necessary cost of 
making this peculiar shape, as well as by its 
superior service. We are supplying dealers with the 
Double Claw Hammer as fast as we can turn them 
out. If your dealer cannot supply you send us $1.50 
and we will send the hammer by express prepaid. 


DOUBLE CLAW HAMMER CO. 


BROOKLYN, N. Y. 


Steam Fitters 
and all Pipe 
Line Workers 


Here is a tool that grips large size iron and 
steel tubing with the power of a giant—a fast 
and easy worker on any threaded pipe. Seven 
sizes: No. 10, 11, 12, 13, 132, 14and 15. Smaller 
takes % in. to % in. pipe— largest, 2 in. to 12 in. 
This wrench has several distinct advantages. 
Jaws are interchangeable and so perfectly fitted 
against shoulder, which is forged on handle, that 
“pull” of the chain is not on the jaws or ona 
bolt, but on the collar forged with the handle. 
The chain of the 


BONNER 


** Victor’’ 
is hand made and swings from an eye forged in the end 
of handle, thus making the wrench instantly reversible. 
Like every other Bonner tool, this 
wrench is of highest quality. Temper- 
ing is done by an expert,and jaws can 
be sharpened only by filing. This is 
guaranteed as the most efficient and 
owerful chain pipe wrench made. 
Fi your local hardware store cannot 
supply you, send us dealer’s name. 


C. E. BONNER MFG. CO., Champaign, lilinois, 
Makers of Bonner Pry 


Bars, Auto Kits, Farms 
er Kits and other 


special purpose tools, 
OBSERVE 
THE HITCH 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time oul avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


THE [UFKIN £0. 


SAGINAW, MICH. 


New York London, Eng. Windsor, Can. 


idend above a horizontal line and the divisor below. In 
order to save space in printing the dividend was placed 
to the left and the divisor to the right with a simple dot 
in place of each. 

The radical sign was derived from the initial letter of 
the world “radix.” 

The sign of equality is said to have first been used 


in the year 1557 by a sharp mathematician, who adopted 
it as a substitute for the words “equal to.’—New York 
ALY oath. 


Myers Famous 


For Sewing 
Leather 


A perfect stitcher. Sews or mends anything. 
Whole repair shop. Original perfect lock 
Diamond point grooved needle protects thread 
ways ready. Sample prepaid. Agents get busy. Sells on sight 
¢ ry “MYERS CO., 6339 Lexington Ave , Chicago, Tll., U.8.A 


duces the finest temper known. The result is you get 


LIVERIGHT BROTHERS 


Files That Stand the Test 


Many a file soon becomes useless. After being used several times the teeth lose their sharpness—the cutting edge 
is gone—the file is worthless. The safe way to buy a file is to ask your dealer for 


Liveright Gold *% Medal Files 


Then you are sure of getting the finest file manufactured. Every one made of a superior grade of crucible steel. 
Cut on the latest improved machinery by expert workmen. Tempered by our secret chemical process that pro- 


“The File that Files’’ 


Remember the name—LIVERIGHT—and look for the star. 


(Not in the Trust) Philadelphia, Pa. 


In Sealed Packages. 


If not at your dealer’s, write us direct. 


‘WHICH CLASS 
ARE You 
(rouse CLAW \ ee 
| IRS * 
ARE STARTING TO DRIVE 
)e\— Measuring Tapes 
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RULES | 


A handy set 
of steel rules 
for measuring 
recesses, key- 
ways, etc., where 
the ordinary rule 
cannot be used. Rules 
are securely held in 
split chuck, adjusted by 
nut at top of barrel and 
can be set at various 
angles to suit the work. 


Write for General Catalogue 
describing Machinist’s Tools 


vee & SHARPE MFG. CO. 


PROVIDENCE, R. I., U. S. A. | 


The New York prison newspaper, “The Star of Hope” 
announces at the head of its editorial columns that 
prisoners sending contributions to the paper that are not 
original will be penalized to the extent of having 30 
days commutation forfeited from a determinate sentence 
or 90 marks for an indeterminate sentence. 

A dispatch from France states that by the end of the 
year the military authorities expect to have 344 aeroplanes 
in the army equipment. 


Toolmakers and Machinists. Portable 


convenient arrangement of different sized 


in our cata- 
logue which we will mail free. No mechanic 
is up-to-date without a ‘Gerstner’? Case, 


Mirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street, DAYTON, OHIO 


The Only Plier to Use 
on that Motor Boat or Auto 


is this 


RED 
DEVIL 


Athin nosed drop forged steel plier 6's" long. Checked 
handles. Gun, Metal Finish, It’s a new RED DEVIL 
Tool that has “caught on” immensely. The thin nose 
is a feature you will certainly appreciate. Your dealer 
will supply you if you insist. not, send us his name 
and 50c and one sample pair only will be sent you postpaid. 


SMITH & HEMENWAY CO. 
150 Chambers St. NEW YORK, U.S.A, 


No. 1025 


One of Our 40 Designs 


A Wing Piano or Player 
abssutcy FREE 


j E, the manufacturers of Wing Pianos for 44 
years, will send you a genuine Wing Piano, 
or Wing Player Piano, tested and guaranteed by 
us, without one penny from you. We will ship 
the piano free with all freight paid in advance 
by us. You are not out one cent in money or 
trouble. This offer is backed by a forty-year guarantee by 
the manufacturer. This offer places you in the very same 


position as if youwere adealer. You buy at exactly the 
same price as the dealer pays. You do business direct with 


the factory that has sent out more than 42,000 pianos. 


Did You Ever Have a Piano In Your Home? 


If not, haven't you ofte n—w tha’ that you did 
have one? The delights of sitting down before a splendid 
instrument—the supreme pleasure it gives—is known only 
to those possessing a good piano, Your opportunity is 
here now. You may have a piano in your home any time 


you wantit. You may use it for 
Have You an Ol 4 weeks positively without ex- 
Organ or Piano? 


pense to you. After the 4 weeks’ 
free trial are up make your deci- 

If you have an old or- 

gan or piano we wi ll 


sion. Either keep the piano or 

send it back, just as you choose. 
allow you a good price : 
in exchange for a Wing. If for any reason—any reason 
Get our Big Book of In- J whatsoever—y ou desire to return 
mation te hes about it. the piano you are at liberty to do so. 
Then we will pay the freight back to 
our factory. You are not out one cent. 
You have had the use of a Wing Piano for four weeks, Send tho 
free coupon for our big piano book telling all about this great offer 


Send Free Coupon NOW #” FREE Coupon 


For the ** Book of Comptes te Information WIN 

About Pianos.”” Positively FREE. It (E SON 

is we biggest Piano book ever published 1195 Wing Bid 
ng 


156 es. It tells you how t& | Dept. 
bon | %h Ave. and 13th Street 
NE RK CITY 


apiano. It contains ten tests to apply 
toevery piano. You wil! know absolute- @ w Yo 

ly whether that piano is a good piano # Gentlemen: With the un- 
or not. This book is invaluable to # derstanding that I am i 
anybody who intends to buy a piano e buying anything you 

nowor inthefuture. With this book send me the big ‘ Book at of 
we send free, prepaid, our hand- Complete Information About 
some art catalog, showing our ianos,’” your art catalog, show- 
many piano styles in natural ing new designs, and your free 


The New York World hi 
: “A book of educational No Wing Pi 


interest which every one 
Send this Free eee My N 


WING & SON ("i333 
Dept. 1195 Wing Bide. 

th Ave. & 13th St. 
NEW YORK CITY 
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tanley Tonls 


This combination of 


Plane and Shoot 
Board 


(sometimes called a “‘ Jack Board”’) 
should interest all Woodworkers 


The Plane is especially constructed to suit the 
Board. The Cutter is set on a skew, making a 
smooth keen cut and being fitted with a Lateral 
Adjustment, a cut giving any ordinary draft to 
a pattern can be made. The Swivel is indexed 
and can be set at any desired angle from 0 to 90 
degrees. Supports are provided for holding the 
work close to the Plane,thus preventing splinter- 
ing. A Sliding Clamp holds odd shapes in 
position to be planed. 

The nicety of adjustment, the accuracy with 
which all parts are made and the general solid 
construction make it particularly valuable for 


Pattern Makers, Cabinet Makers, 
Printers, Picture Framers, 
and Electrotypers 
AMATEURS will also find it very useful 
No. 52—22 in. long, (Plane 15 in. long,) $1 0% 

234" Cutter, Weight 17's Ibs. Each 

If you cannot procure this Tool from your 
Hardware Dealer, we will forward same carriage 
prepaid to any part of the United States, east of 
the Missouri and Mississippi rivers upon receipt 
of price. For points west of these Rivers add 
$1.00 to the price to cover extra transportation. 


Stanley BuleR Level Co. 


New 


Bit 
Reg. US. Pat Office 


me Be sure this identical brand is on the bit you buy.) 
Through hard, soft or knotty 
wood the IRWIN Auger Bit 

bores swift and true. 
EN who live by their tools buy the 
original IRWIN for its unequaled 
efficiency. There are imitations cheaper 
than the IRWIN. They are too costly 
for the expert. He must get the work 


right the first time. 


Every IRWIN is sold on a Money-Back Guarantee. The only, 
solid-center-stem bit made in all sizes and styles for every purpose, 


If your dealer hasn't the Genuine, 
Guaranteed, WRITE us. 
Irwin Auger Bit Company 
Largest in the World 
STATION E12, WILMINGTON, OHIO 


IMAGINATION IN MEDICAL RESEARCH— Many 


have heard of the two students who reported on the same 
patient in competition for a clinical prize. The patient 
presented, among other symptoms, a remarkable dis- 
coloration of a certain area of skin, and the first student 
described this discoloration with the most careful min- 
uteness. He measured it in different directions and drew 
a rough sketch of its general outline. The second ob- 
served the phenomenon with equal care, but he exercis nel 
his imagination and formed a hypothesis which he pr 

cceded to bring to the test of experiment. He asked a 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 


STEWART- 
SKINNER CO. 


thread feeds 
ness maker machine. Wis ~~ 
pensable for farmers. Agents want 26 Hermon Street 
Sent prepaid for $1.25. Send at —4 catalog. Worcester, Mass. 


compounn L@Ver Snip| 


COMPOUND 

A size larger than our “Vest Pocket,” eight 
inches long, strong, powerful, durable. Forged 
from a solid bar finest crucible tool steel. 


By matt $1.50 


DETROIT SHEAR COMPANY 


902 Greenwood Ave., DETROIT, MICH. 


Please Mention Popular Mechanics 


| 
4 


er 


Solder It Yourself 


Amateurs can solder perfectly without practice by using 


the modern combined solder and flux 


TINGL 


Paste and hollow wire forms. No 
acid or resin. Chemical cleanliness 
not needed. No risk of corrosion. 
“Just put it on the spot and heat 
it.” Use a candle, gas jet, or the 
Tinol Alcohol Torch. _ Largely 
used in telephone and industrial 
work. Send us your hardware 
dealer’s name and $1.20 for Tinol 
Torch and can of Tinol Paste, 
LITERATURE FREE 


HESS & SON, Dept. F 
1215 Filbert St., PHILADELPHIA, PA. 


Hitch your ) 
Saw Frame 
toa 


Star Hack 
Saw Blade 


A- = 

and enjoy immunity 
; from hack saw troubles. 
Star Blades Always make good. Star 
j blades with 14 teeth to the inch are 
suitable for every class of work except tubing 
less than 1/16". For this gage, use Star Blade 


with 24 teeth to the inch. Our free book, “ Tool 
Practice,” is worth while sending for. 


MILLERS FALLS CO., 28 Warren St., NEW YORK ae, 


nurse for a wet towel, with which he wiped the dis- 
coloration away. It is evident that the faculty which he 
thus brought to’ bear on the problem before him would 
be likely to stand him in good stead in relation to many 
others of a more complicated character; and that his 
exercise of the art of diagnosis would be practically im- 
mune from the errors incidental to the habit of taking all 
appearances at their face value. Imagination at 


once 


9 = The Handiest 

== Tool Holder Made 
Constructed of hardened steel; accurately machined: and will 
hold securely, round, flat, square, hexagon, and shaped tools in 


the tool post, from the largest sized tool down to a No. 6 drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 


B. MORGAN, Manufacturer of SPECIALTIES 


9 Bellevue St., Newport, Rhode Island 


FREE 
BOOKLET 


Every man should know 
how to use a Saw— 
“Saw Points” is an 
illustrated booklet, tell- 
ing many interesting methods of using and 
caring for your Saw with the aid of 


MORRILL’S SAW SET 


Your Saw must be properly set and sharpened to & ive 
the best_results—Morrill’s Saw Set is fully descri 
in our Booklet No. 8 “Saw Points’”’—Free to you. 


CHAS. MORRILL SORE” 
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Safety 


“Vulcan” Lathe Dogs 


An analysis of English Lathe accidents 
in 1910, published in Iron Age, Feb. 15, 1912, 
indicated a large percentage of injuries due 
to projecting set screws in the dog. The 
same conditions prevail elsewhere! A “Vul- 
can” Safety Dog overcomes them and assures 


Safety 
Service 
Saving 


There’s a life-time of service in “ Vulcan” 
Safety Drop-forged Lathe Dogs and a season- 
able suggestion is, begin it now! 


Design affording Superior Balance 
to Tool when in the Lathe and 
Maximum Safety to the Operator. 


Strength in excess of severest 
mechanical demands, without 
misshaping the tool. 


Price not greater than you cus- 


tomarily pay for tools without the 
qualifications of a “* Vulcan.” 


Send address for (just out) Catalogue — 
new lines of especial interest to the mechanic. 


Furnished in Four Classes 
Straight Tail 
with One Screw 


Straight Tail 
with Two Screws 


Bent Tail 
with One Screw 
Bent Tail 


with Two Screws 
Buy from Your Dealer 


J. H.WILLIAMS & CO. 
Rickards Sie 
BROOKLYN, N. Y. 
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Starrett 
Expansion Plyers 


HE most useful plyer yet made. Made from drop 

forged steel with handles struck up from heavy stock 

to give ample strength for all requirements. Handles 
move together and are always right distance apart to 
grip with the hand, while the jaws adjust themselves to 
fit the work between them, whatever its shape, and will 
hold it firmly. Jaws will take anything between them 
and fit any straight or taper piece from 0 to 1'4 inch. 
The hinged jaw having a short fulcrum will hold with a 
tremendous grip, making it a very effective pipe wrench. 
It will hold to turn any nut or bolt within its limit ; will 
grip and hold to pull a headless nail that nothing else will 
hang to. It is altogether one of the most efficient tools 
‘in its line ever produced. 


Price, delivered to you, $2.00; nickel plated $2.25 


Ask for Free Catalog No. 19 AP of the most up-to-date 
Fine Mechanical Tools. 


THE L.S. STARRETT CO., Athol, Mass., U.S.A. 
COMPLETE MODERN 


BATHROOM OUTFIT 438" 


Isell direct to youa strictly 
high grade $60 outfit, guar- 


money in- 
Beautiful white 
porcelain enameled cast- 
iron bathtub, 5 feet long. 
Latest design golden oak 
closet. One-piece sanitary 
porcelain enameled tava- 
tory. Easy to install—full instructions free. 


IN YOUR HOME 


Complete high pressure system that will 
supply running water for bathroom, 
kitchen, laundry, stables and garden. 
Black steel, 145 gallon capacity, vertical 
tank Horizontal double-acting force 
pump. Fine quality cylinder, cocks, 
valves, etc., with pipe and fittings cut and 
threaded for easy installation 


STEAM and HOT WATER 
HEATING SYSTEMS 


I can save you from $100 to $250 0na 
modern heating plant for any building, 
large or small. Don't think cf placing 
your contract till you have seen my cat- 
alog. Shows boilers and radiators of all 
types at prices that will astonish you. 
My engineers prepare special workin 
plans for each order that make install- 
ation easy 


Write today for my big 
plumbin catalog 
b. and running water outfits, 

ines, 

Save 1-3 to 1-2. 


giving full descriptions and price 
steam and hot water heating syste 


pumps, pipe, valves, lighting ant 


x 
TODAY 


M.J.GIBBONS 


DEPT 


DAY TON, O. 
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A Crime to Take 


Undue Chances in Air! 


Don’t experiment with questionable aeroplane fabric, 
Such folly is criminal because it’s unnecessary. Equip your 
machine — see that it is equipped — with the only reliable 
weather and weakness-proot 


(j00D,“YEAR 


Rubberized 
Aeroplane Fabric 


The process by which this fabric is thoroughly impreg- 
nated with rubber, not merely coated with it, makes it absolutely 
tne only heat, cold, damp and mildew-proof fabric on the 
market. It’s used exclusively by every veteran aviator and 


manufacturer of note. 
Built the Goodyear way to fit all machines, 


Goodyear Aeroplane Tires American or foreign- made. Single or 


double tube — with or without leather tread. Single tube tire reinforced with 
metal at base of valve to prevent tearing out. 


We make a full line of Aeroplane Springs and are 
the sole manufacturers in America of the Blerlot Type 
Rubber Shock Absorber—the only successful spring for Monoplanes. 

Built complete, spherical or dirigible and guaranteed 
Goodyear Balloons of highest standard quality. For all purposes;— 


advertising, exhibition, or co-operation between cities. 


Quick service, highest quality, money and perhaps LIFE SAVED, 
ought to furnish a strong incentive for immediate investigation. 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 


Branches and Agencies in 103 Principal Cities 


points to the possibility of more than one explanation of 
any given occurrence, or alleged occurrence, and com- 
pels inquiry as to the existence of probable causes beyond 
the particular one which may at first sight appear to 
have been in operation.—London Lancet. 


“SIMONDS SAWS” 


**Are the BEST, and 
They ARE the best.” 


BAR BENDERS 


For Concrete 
Reinforcements 


WRITE FOR OUR 
BENDING TOOL 
CATALOGUE. 


Wallace Supply Co. 
for rising block, 


$4.50 


directions for making 


Brass and Copper Bowls, Etc. 


Write 


for 
Catalog With this outfit you can make Fern 
No. 34 Dishes, Trays, Finger Bowls, Lamp 


and Candle Shades, and a great many other 
useful and ornamental articles for use about the house. 


We carry a large stock of 


ARTS and CRAFTS 
SUPPLIES 


ORR & LOCKETT 
HARDWARE CO. 
14-16 West Randolph Street, CHICAGO, ILLINOIS 
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When Th say goodbye to business cares this summer, ride away on 


Motocycle 


ely 

he Splendid State highways everywhere are waiting for the track of your 
wheels. The “call of the road”’ finds every pleasant anticipation fulfilled 

=~ when you ride a motorcycle. © It is the active man’s automobile. 

with 

To ridethe Indian needs no previous mechanical knowledge. Anycyclist 

me can master it after a few minutes acquaintance with the control devices. 

tee b On the Indian they're located in the hand grips. A twist of the wrist 

m applies and releases the power—the rest of the operation is automatic. 

*‘Count the Indians on the Road!”” The popularity of this machine is its 

0. best advertisement. Ask one of our 1,200 agents for a demonstration. 

4 h.p. Single Cylinder, complete, $200 

_ 7 h.p. Twin Cylinder, complete, $250 

ig Send a postal for free catalog 

7 describing all 1912 model 

= Indians and improvements. 

) 


Tue Henpee MAaAnuracturinc Co. 
(Largest Motorcycle Manufacturers in the World) 
<a 871 State Street Springfield, Mass. 

= CHICAGO DENVER’ SAN FRANCISCO LONDON 


Please Mention Popular Mechanics 


ic 
ur 
le 
= 
= 
* 
\ 
full y = 
y/ 
3 the Road” 


138 POPULAR MECHANICS ADVERTISING SECTION 


D D 


HE life of a motorcycle is in its frame and engine. 


the Pierce with any other motorcycle. 
speed, shaft-driven motorcycle made. 


trol, and magneto ignition. 
der Models. 
construction, they are superior 
to all other singles and 
only surpassed by 
our own four 
cylinder. 


@ The PIERCE FOUR CYLINDER is the only two- 
Some of the other distinctive features are: the large 
tubing frame, no separate tanks, free engine clutch, mechanical valves, two brakes, simple con- 

No noise and no vibration. 
In efficiency, speed, and hill-climbing as well as in every detail of design and 


MOTOR 
YCLES 


Compare the strong, dignified lines of 


G We also manufacture Single Cylin- 


PIERCE WINS! 


San Francisco Elimination Contest, run for five 
days and five nights for a distance of 1,779 miles, 
won by a Pierce Four Cylinder. Also makers 
of Pierce bicycles, famous for over 20 years. 


Pierce Motorcycle 
Catalogue “O” 
on application. 


THE 
Pierce Cycle Co. 
BUFFALO, N. Y. 


Pacific Coast Branch 
OAKLAND, CAL. 


using our Outfit, 
Fits any whe eel. Also Marine 


CAR E FAR 
PAYS for this 


“Buffalo” Bicycle 
Complete with Coaster Brake 


Ride to work or for pleasure and save enough in a season 
to pay for your bicycle—now read this carefully; the 
** Buffalo’ has a frame of reinforced seamless steel 
tubing; extra long steel mudguards ; all standard equip- 
ment like 45 position handle bars, 3 spir: al spring seat, 
** Beats-All’’ Puncture proof tires, Letfevers’’ or 
Imported Twin roller chain, best leather grips; finest 
nickel and enamel finish ; complete tool kit and bell. It's 
the best looking, easiest running and most durable bicycle made ; built to 
give steady, reliable service. Guaranteed for L—I—F—E. 


30 DAYS’ FREE TRIAL 


We will EXPRESS this bicycle PREPAID subject to your examination 
and approval at your Express Co.'s office. If then you are satisfied and 
certain it is as good or better than any $50 bicycle you ever saw, pay the 


Express Agent only 


55—ride the bicycle for 30 days—if within that 
time you think you dor 


nt it, write us é mn A ve will promptly give you 


ack your pee y. Order Nov W—and send *Money Saving Bicycle 
Catalog.’ ther new guaranteed bicycles, sit "95 and up. 
RICK CYCLE WORKS, Dept. E, N. ¥. 


The Mexican government is making preparations for a 
scientific exploration of lower California, portions of 
which have never been penetrated by white men. 

At the recent convention of the National Association 
of Merchant Tailors in New York the announcement was 
made that a well-dressed man ought to possess at least 
35 suits of clothes. 


MOTORCYCLE SUPPLY CATALO WUE 
LOWEST PRICES -LARGEST EVER ISSUED 2% 
1000 guaranteed articles for the 


motorcycle owner at rock bottom 
prices. 


A hundred new imported articles 
you should know about. 


For 4c postage, catalog will 
be mailed to 

you. 

Write 


MOTORC cycle EQUIPMEN 
HAMMONDSPORT. NY 7 


once for particular and special offer. 
your bicycle. 


it to 7 test you wish. 


a pair of 


sand remarkable special offe 


to geteverything. Write it now. 


MEAD CYCLE CO. 


Large Catalogue beautifully illustrated and containing a great fund of interesting matter and useful information. 


WANTED—RIDER AGENTS 
eds and district to ride and 


Model “Ranger” bicycle furnished by us. 


exhibit sample 


Our agents everywhere are making money fast. Write at 


NO MONEY REQUIRED until you receive and approve of 
We ship to anyone, anywhere in the U. S. without a cent deposit in advance, prepay 
freight, and allow TEN DAYS’ FREE TRIAL during which time you may ride the bicycle and put 
If you are then not perfectly satisfied or do not wish to keep the bicycle 

ut ship it back to us at our expense and you will not be out one cent. 
Low Y FACTORY PRICES We furnish the highest grade bicycles it is possible to make at one small profit 
above the actual factory cost. 
' OW os of us and have the manufacturer’s guarantee behind your bicycle. bo» 
tires from anyone at =f _ until you receive our catalogues and learn our unheard of 


You save $10 to $25 middlemen’s profits by 
BUY a bicycle cr 


"when you receive our beautiful catalogue and study our superb models at 


L BE ASTONI ISHED the wonderful low prices we can make you, 


a bicycles at lower prices than any other factory. 
f DEALERS, you can sell our bicycles under your own name plate at double our prices. Orders filled the day rec eived. 
SECOND ao BICYCLES—a limited number taken in trade by our Chicago retail stores will be closed out at once, 


We sell the highest grade 
We are satisfied with $1.00 profit above factory cost. BI CYCLE 


Descriptive bargain list mailed free 


ch 
TIRES, | COASTER tubes, tame, cyclometers, parts, repairs and everything jn the 


WAIT—but write today for 
It only costs a 


Dept. © 108, CHICAGO, ILL. 
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Most Sensational MOTOR CYCLE 


Offer Ever Made! $1398 


INSIDE STORY 


OF 


Motor Cycle Making and Selling, 


and Why You Are Asked to 
Pay $50 to $75 Premium. 


I WILL SAVE YOU THIS 
$50 TO $75 


I have been in the Motor Cycle and 


, Bicycle business all my life. I know 


itfrom “AtoZ.” The last few years 
I have devoted to reducing the cost 
so that everyone can afford to own a 


, Motor Cycle or Bicycle. 


Now I can sell you for $139.65 as 
good a Motor Cycle as you would pay 
$190.00 or more for from other makers. 
In buying from me you save $50 to 
$75 which on other makes go to pay 
their traveling men, commission to 
agents, racing teams and various other 
expenses. This extra expense does 
not make their machine one whit 
better. It simply adds to the cost. 

In buying the ““American,”’ you get 
a machine built by the best motor 
cycle mechanics in the world. Not 
only that, but you get a “built by 
hand” machine with a guarantee 
three times longer than any other 
maker gives you. You get the best 
of everything and save $50 to $75. 

Local agents of other machines try 
to give you various excuses why the 
“American” is not the equal of the ma- 
chine they sell, they are not telling 
you facts—their motive is a selfish 
one. They want you to buy their 
machine and pay them $50 to $75 more 
and make their commission. 

You save this $50 to $75 on my “built 
by hand’? American Mater Cycle be- 
cause it is sold direct to the rider and 
you gain the commission and other 
expenses. 

If you are not satisfied that I have 
saved yeu this amount, — the ma- 
chine to my C and I, 
ally, WILL PAY YOU BACK the 
full amount you paid. 

I will save you $10.00 to $30.00 on a 
Bicycle as explained elsewhere in 
this advertisement. 

Write for literature. It is free. Tell 
me which you are interested in—a 
Motor Cycle or Bicycle. 


President 


American Motor Cycle Co., 
105 American Bldg., Chicago, Ill, 


Why Pay *50 to $75 Premium? 
You Don’t Get | for It. 


Complete in Every Sous. | Luggage Carrier and Tandem Attachment 
luded at this Price. 


You Buy an American at Wholesale Price $139.65 


You Get the Height of Efficiency in “Americans.” Comfort, 
Safety, Speed, All Conveniences, and Absolute Satisfac- 
tion Backed by the Most Liberal Guarantee and Still 


Save from $50 to $75 


Compare “‘American” Specifications with Those of 
ANY Other Motor Cycle—No Matter 
What Price or What Make. 


Why Your Choice Should Be 
an “‘American.” 


You can’t get a more flex- 
ible engine no matter what 
you pay. You cannot get a 
more comfortable machine or 
one with more conveniences 
—long stroke engines, 4144 to 
9H. P., single and twins, 
both plain and ball-bearing. 
Flat belt and idler, double 
spring forks, standard make 
carburetors, Bosch Magneto 
(on Magneto Models), stand- 
ard make large size tires, 57- 
inch wheel base, Musselman 
coaster brake, full standard 
equipment. Other makes can 
give you no better value and 


charge you $50 to $75 more. 


I Will Save You $10 to $30 
On a Bicycle. 


| bicycles are ‘‘built by 
hand’’—not made to fit a 
price. Have every latest im- 
provement, coaster brake, 
roller chain, imported pedals, 
etc. I will save you $10 to $30. 
Our new 1912 
literature is a 
regular Motor 
Cycle and Bi- 
cycle encyclo- 
pedia. It tells 
you just what 
you want to 
know, Write for 
it. You must 
have it to get 
full motor cycle 
= bicycle value. 
Write for it 


today, now. $ 85 
It will save 


you money. 


Say Whether Interested in Motor Cycle or Bicycle. 


AMERICAN MOTOR CYCLE CO., 


A, J. Musselman, Pres., 


Please Mention Popuiar Mechanics 


105 American Bldg., Chicago, Ill. 
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Burns Gas 


The best of all bicycle 
lamps, 
Nothing else as good. 


Increase the pleasures 
of bicycle riding. Geta 


CORBIN 

Coaster Brake 
Reduces the labor of riding up steep hills and 
against strong winds, Elderly riders find the 
Corbin Two-Speed invaluable. 

Operated entirely by the pedals. No levers or 
wires. Action is automatic and always under instant 
control. Wide choice of gears available. 

orbin Brakes, for bicycles and_ motorcycles 
sold by bicycle dealers everywhere. Fitted to rear 
hub by any bicycle repair shop. 
Write for 1912 catalog. 
THE CORBIN SCREW CORPORATION 


vision ofthe American Hdwe. Corporation 
(Licensed Coaster Brake Manufacturers) 
204 High Street New Britain, Conn. 


The ‘‘Search-Light’’ illuminates the whole road. Throws a very brilliant light. You can 
adjust it to any angle and attach to the head or fork of the wheel. It won’t jar out and gives 
no trouble. Reasonable in price. Absolutely necessary if you ride after dark. Get a 
*«Search-Light’’ gas lamp today. You'll need it. Ask your dealer. Write for booklet, 


Motorcycle and Bicycle Pumps 
Perhaps you need a new pump. We have just what you want at a 
price you ought to pay. If your dealer is sold out of Bridgeport 
Pumps, write us. Handsome catalog on request. 


Bridgeport Brass Company, 


Makes Its — Gas 


Beautifully finished, 
handsome in design, will 
not get out of order, 


BRIDGEPORT 


Conn, 


THE LAVANTS—A remarkable natural phenomenon 
which has not revealed itself for three years has recently 
occurred in the Hampshire South Downs a few miles 
north of Portsmouth. This is the so-called Lavants, a 
series of wonderful springs which are producing a stream 
of perfectly clear and limpid water, coursing along 3 ft. 
deep at a rate equal to 25,000,000 gal. a day—more than 
sufficient for Manchester or Liverpool. 

The Lavants only appear after continuous rainfall. 
They have not been seen for three years, and it is a very 


W-A-N-T-E-D 
100 TRAVELING MOTORCYCLE 
SALESMEN AT ONCE 


$1500 per if you can qualify, and buy a 
Some. tine sample Machine at Special low 
ear, ASY Price. Write us at once. 


PEERLESS MOTORCYCLE CO. 
187 Columbus Ave., Boston, Mass. 


Bicycles 


50% Off © 


’ Ay Factory Price until we close a retail dealer 
5 in your community. When retail dealer in 


. your community takes hold of “America” 
line this offer positively ceases. Order AT ONCE and save HALF. 


Famous “America” Wheels 


Not “cheap” mail-order wheels. Not sold in a “cheap” mail. 

order way. Only wheel with Truss Frame, giving double 
strength, and Hygjenia rir Fork, faking up every shock. 
Comes complete. NTEE N YEARS (twice 
the guaranty of whee from thieves— 
Sitection from accident Satisfaction or money back. 
Write for FREE Illustrated 


AMERICA CYCLE MFG. C 
Dept. 1067, 1108 South Michigan Boulevard, ILL. 
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BICYCLE 


assures the rider of 
“automobile com- 


No bumping, 
|jolting or 
jarring! A 
-1 Spring Frame and 
Spring Fork elimin- 
ate all this and make 
“The Flying Merkel” 


the “world’s most comfort- 
able motorcycle.” A ball- 
bearing motor more 
powerful than any of 
its size made, does away 
with all engine worries. 
It is surprisingly econ- 
4 omical and has 

that “get there” 
reliabilit 
gives the 
confidence under 
all kinds of road 
and weather con- 
ditions. All models 
have free engine 


auto. Ask your dealer 
for a demonstration. 
The MIAMI 
Cycle & Mfg.Co. 
350-370 Hanove 


r St. 
MIDDLETOWN, OHIO 


long time since they have run with such a large flood. 
They are due to syphon action. Beneath the hall strata 
are a number of irregular caverns, unapproachable by 
man, in which water collects. In times of heavy rain 
they fill up, and, when the level of saturation of the soil 
rises above a certain point, syphon action commences, 
and the caverns hurriedly empty themselves, forming the 
Lavants. The water-course after traversing some miles 
disappears underground, then reappears, and discharges 
itself into the sea near Emsworth.—London News. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 

— * oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


MAKE A MOTORCYCLE OF YOUR BIKE 


at small cost, by using our attachable 
outfit. It fits any bicycle. Motorcy- 
cles, all makes, new and second hand 
$35.00 up. Send stamp for catalogue 
and bargain list. Keller’s new 
li4-page booklet, “‘ Construction, 
Management and Care of Motor- 
cycles” is now ready. Price, postpaid, 25c. 


No more pedaling. No pushing up hills 
Easy starting, running, riding. You can 
ro anywhere on the luxurious 


Free motor. Throt 

Clutches, brake and 
‘om fc oard. RITE FOR LITERATURE, 

NEW ERA AUTOCYCLE €0., 10 Second St., DAYTON, 0. 


lil 


ERE’S the greatest 
improvement in motor- 
cycle construction—the 7hzem 
Two-speed Hub. Turn of crank 
starts motor. A slight pressure on 
the low-gear pedal and you're off, 
steadily as an auto. Another pres- 


sure, and you .are on high gear. 
Every variation of speed at your command 
You can stop in congested traffic, in deep 
sand, or in the middle of steepest hills and 
restart without dismounting or pedalling. 


The first and only proven 


Two-speed Motorcycle 


Nine years of grueling road service has proved 
the success of the Thiem Two-speed Hub. In 
use on 90% of European motorcycles for 
years. No other American machine has it. 
This advantage with many other exclusive 
features put the Thiem years in the lead. 
Duplex Three-way Carburetor permits 25% 
saving of gasoline—handle bar control enables 
you to keep your hands on handle bar at all 
times—patented Cushion Spring Seat and Forks 
absorb all jars and shocks. The most noise- 
less, most comfortable and cleanest of Motor- 
cycles. Let us prove the truth of these 
strong statements. 


WRITE FOR CATALOG 
which gescribes many exclu- We have some 
sive improvements. Prices $145 amc 1 
to $235. 25% lower than others. open territory anc 

an exceptionally 


strong proposition 
E. W. KELLER, Sales Seay. for a few high-class 
; ‘ men to act as our 


331 Am. Nat’! Bk. Bldg. 
ST. PAUL, MINN. Sales Representa- 
tives. 
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New Era Auto Cycle 


Really a simple 
machine 


F you're off on a pleasure jaunt, 
out ona business trip, what you 
want is to relax in the saddle— 

to let the machine take care of itself and of 
you. And because that is what you want— 
you want the Excelsior. The Excelsior makes 
every trip a pleasure trip—no balks or tink- 
ering troubles. The Excelsior is made of 
fewer parts than any other machine—the 
engine is put through a grueling test, under 
careful inspection, before it leaves our factory 
—everything is perfectly adjusted. 

The Excelsior is really a simple machine. 
You needn’t be a skilled mechanic or a chauf- 
feur to handle it—anyone can understand and 
operate the Excelsior in less than 15 minutes. 
You'll never have a worry when you're on it 
—and the Kumfort Kushion seat post and 
perfected cradle spring fork make every road 
you ride a boulevard. 

Nothing to spoil the keen enjoyment of every 


ride on your Excelsior—you can ride it to work in 
your business clothes. 


XCELSIOR 
AutoCycle, 


The One Machine 
That Keeps You Clean 
Of course there are other Excelsior features of 


superiority. We haven’t overlooked a single thing. 
Your dealer will tell you. 


Free—“ You and the Motorcycle” 


You don’t really know what motorcycling is until 
you ‘ve read this breezy little booklet. Write for it. 
e’ll also send our illustrated catalog. ° 


EXCELSIOR 
MOTOR MFG. & SUPPLY CO. 


Dept. D, 2213-2263 Union St., CHICAGO 


Puts An End 
to Tire Troubles 


No more worrying and fussing over punc- 
tures and leaks or flat tires. No more repair 
bills. You can easily put an end to all 
your tire troubles with 


NEVERLEAK 
Tire Fluid 


It makes tires practically punc- 
ture proof; prevents them from 
getting porous and stops all leaks. 
It is a preservative of the rubber 
and fabric and makes tires wear 
twice as long. 

It is easy to use and inexpensive. 
You inject it through the valve- 
tubes and one injection will last | 
fully as long as the tires. Treat 
your tires now and prevent trouble. 
Don’t wait for it.- 


Used by Tire 
Repairers Everywhere 
If you can’t find it, send us the 


name of your bicycle repair-man 
or dealer in bicycle supplies. 


Buffalo Specialty Co. 
Buffalo, N. Y. 


CLAMS THAT CAN DROWN MEN —Those of us 
whose acquaintance with clams embraces only the Little 
Neck variety are slow to think evil of any me ‘mbers of so 
delightful a family, but the inoffensive Little Neck has 


some big brothers who vigorously resent any attempt to 
pry into their personal affairs. 

Men have accidentally stepped into the open jaws of 
these huge clams at low tide, and the clams, closing their 


jaws, have held them fast until the tide rose, when the 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
t efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 


BADGER BRASS CO. 
Kenosha, Wis. New York City, N. Y. 


$15.00 Per Month Buys this Motorcycle 


A GENUINE $200 WITH FREE ENGINE AND 
4) HP MOTORCYCLE ALL 1912 IMPROVEMENTS 


Rider Agents Wanted to ride the Peerless 
Jr. while paying at the rate of $15.00 per month. 
Only 359 4 
Special Introductory Price Now $149 Sonn: 
for only six months. Write quick for catalog and full 
details of this big special Peerless Jr. Motorcycle offer. 


PEERLESS MOTORCYCLE CO., 174 Columbus Ave., Boston, Mass. 
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Speedometer’s word is good in court 
When the judge fines you more than the cost of a 
Stewart it’s too late to discover that you chose the 
wrong speedometer. 

The Stewart can’t tell a lie — it isn’t built that way. 
It represents maximum efficiency in speedometers. 
Other makes may cost more, not because they are 
better than the Stewart, but because their manu- 
facturers make less of them. 
You pay for all the business tiey don’t do, when 
you pay more than the price of the Stewart 
Speedometer. 
Four out of every five speedometers in use are 
Stewarts. 
Magnetic principle, employed in 85 per 
cent of all speedometers, making pos- 
sible the use of slow moving parts; no 
wear; ball and jewel bearings; beautiful 
workmanship; remarkably accurate; 
100,000-mile season odometer. 100-mile 
trip register, can be set back to any 
tenth of a mile; positive drive; no 
springs; unbreakable fiexible shaft; 
drop torged swivel joint that will out- 
wear car; noiseless road wheel gears. 
SPEEDOMETER GUARANTEED 
FOR FIVE YEARS 
Write for handsome 1912 catalog tell- 
ing you why in our big factory we can 


Speedometers, 815 to 830 
make the best speedometer at the Rim Wind Clock Combina- 


lowest price. Write Today. 


tions, 845 to 870 


STEWART & CLARK MANUFACTURING CO. 
1906 Diversey Boulevard, CHICAGO 
Detroit, Chicago, San Francisco, New York, Bos‘on, 
Cleveland, Philadelphia, Kansas City, Los Angeles, Minneapolis, 
Indianapolis, London, Paris 


men were drowned. Other men have reached for a lure 
in the form of a luminous spot. The instant they touched 
it the shells of a clam closed on their arms and in a few 
minutes the men were drowned. 

Some of these clams that trap men are found imbedded 
in the coral reefs of the Pacific and Indian oceans, and 
the men captured are pearl divers. The flesh of one of 
these huge clams sometimes weighs 20-lb., and added to 
that is the 500 Ib. or more of shell. The shell is some- 
times 5 ft. long by 234 ft. wide.—St. Louis Republic. 


BUILD YOUR OWN 


AUTOMOBILE 


Any wide awake boy can do it. 
Send for booklet with complete 
instructions, drawings, dia- 
grams and photo- 
graphs — All per- 
fectly plain 
and simple — 
Price of Book 
postpaid 20c. 
We furnish 
all necessary 
parts at low- 
est possible | 
prices, 


The 
Original Motor Bob 


A first class gasoline car within the reach of 
any live boy — Send 20 cents today for com- 
plete instruction book — Be the first in your 
town—Special inducements. 


Niagara Motor Bob Company 
Department A Niagara Falls, N. Y. 


ADVERTISING SECTION 14: 


Rent 
10 Months 
Then It’s Yours! 


This is the Offer that has Astounded the 


Typewriter World! A stupendous 
and far reaching inducement to 
encourage the use of typewriters. 


The Famous Model No. 3 Oliver. The 
machine with the type bars that 


strike downward—that has made the “write- 
in-sight” principle mechanically practical. It 
is so simple children learn to operate it in ten minutes 
—faster than the fastest expert—possesses phenom- 
enal strength and durability. 

Fully equipped, just as perfect as though ag aid 
cash —you get every perfection, every device, ich 
ever went out with this model— you get all the mong 
metal case, base-board, tools, instruction book, etc.— 
guaranteed flawless. 

No Cash Until You See It— until you try it in your 
home or office, then you make your decision—no 
salesman to influence or hurry you—if you keep it, 
you pay only one month’s rent down; it will earn its 
own way thereafter. 

Stop Paying in Ten Months—no interest —no chattel 
mortgage—no collectors—no publicity—no delay. 
Positively the best typewriter value ever given—the 
best selling plan ever devised. 

If You Own a Typewriter Now —trade it in as part 
payment—we will be liberal with you. If you are 
renting an old typewriter, you will want to send it 
back when you see this one. 

Send your name and address on coupon and we 
will tell you more about this unusual offer— more 
about this splendid typewriter—it won't cost you 
anything and you will be under no obligation—we 
won't send a salesman. Tear out the coupon now. 


Typewriters Distributing Syndicate 
159 MC N. State St., Chicago 


COUPON 


TYPEWRITERS DISTRIBUTING SYNDICATE 
159 MC N. State St., CHICAGO 


You may send, without placing me under any obli- 
gation, further information of your typewriter offer. 


Name. 
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Solid Oak Rocker 


With Magazine Arm Racks 


The very latest thing. The massive frame 
is made entirely of choicest, selected 
quarter-sawed oak. 
The wide top-rail, side- 
brackets, front posts 
and lower rail are all 
richly carved. The 
large, roomy, comfort- 
able seat has a foun- 
dation of the best 
tempered 
steel springs. 
Both seat and back 
are upholstered in 
Royal Leather [im- 
itation], trimmed 
with gimpand nails 
to match. Under 
each arm and eas- 


ily accessible from 
the seat is a large 


books, magazines 
or papers. One of 
themost handsome, 
comfortable and convenient chairs ever made. 


SEND NO MONEY 
or penny for this chair. We 


will gladly ship it right to your home for a whole 
month’s free examination—absolutely at our 
own risk, All we ask is that you take the chair 
promptly from the transportation company, pay- 
ing only net transportation charges. Put the 
chair in your own parlor or living-room and use 
it for a whole month just as though it were your own. 
Then, if for any reason whatever you decide that you do 
not want to keep the chair for your own, simply send it 
right back to us AT OUR EXPENSE. We will refund 
you the amount you paid for freight besides. If you do 
decide to keep the chair after the 30 days’ free examina- 
tion, simply send us only 75c; then 50c a month for 10 
months. Only $5.75 for this great bargain, you get the net 
JSactory price—for cash or on time. 


Why We Make You This Offer 


We realize that there is an immense amount of cheap, 
worthless furniture being sold by mail at exorbitant 
prices. And we know that there is just one sure way of 
convincing you of the really remarkable values which we 
are offering, and that is by letting you see and examine the 
goods themselves at our risk before you even decide to buy. 


Homemaker’s Book Free 
page Homemaker’s Book is just packed from cover to 
cover with thousands of smashing bargains just like we 
have described above, all offered to you on the same 
generous open-handed plan; explains how you can now 
furnish your home just as you have always wanted to. 
No obligations whatever. Send for the great big Home- 
maker’s Book right now. 


<LFISH 
AG 


Dept. 1295 CHICAGO, ILL. 
SPECIAL TO DEALERS: Weare conducting a nation- 
wide campaign for the benefit of dealers handling Fish’s 
Stamps. If we have no representative concern in your 
city, write us at once for full particulars of the most unusual 
and profitable merchandising plan of its kind ever presented. 


rack for holding‘ 


Please Mention 


Your Dealer 
Asks $1422 


Our Factory 
Price 

$ 

Quarter-sawed oak 

Craftsman Chair, 

Marokene Leather 

cushion, height 37 


inches, width 31 in., Brooks 
depth 21 in. Chair No. 11 


Write For Book of 
Craftsman Furniture 


Mail a postal for beautifully illustrated 64-page book of 
Craftsman furniture showing chairs, rockers, settees, tables. 
Made of quarter-sawed oak. Wide variety of designs—very 
best workmanship. Finished in color you choose. Shipped 
in complete sections—easily assembled in a few minutes, 


—And the Factory Prices 


save you over half the retail price. For the same investment 

you get just twice as much furniture. Money Back Guarantee 

on every piece. Mail post card for free book — NOW. 
BROOKS MFG. CO. 

5805 Rust Avenue Saginaw, Mich. 


REMARKABLE MONKS—At Solovetsk, in the Rus- 


sian Government of Archangel, is the most remarkable 
monastery in the world. It is enclosed on every side by 
a wall of granite boulders which measures nearly a mile 
in circumference. It is very strongly fortified, being sup- 
ported by round and square towers about 30 ft. in height, 


with walls 20 ft. in thickness. he monastery consists 
in reality of six churches, which are completely filled with 
statues and precious stones. Upon the walls and towers 
surrounding these churches are mounted huge guns, which 


and cheapest light for 
homes, stores, Testesies 
and public buildings. 
. _ Makes you independent of 
lighting companies. Over 
200 styles. Every lamp war- 
ranted. Makes and burnsits 
Own gas. 10) to 2,000 candle- 
power. Agents wanted. Write 
to-day for catalogue and prices. 
THE BEST LIGHT Co. 
324 East Sth Street, 
Canton, 


DAMON DS. 


1/40 the cost--IN SOLID GOLD RINGS 


oe, Stand acid test and expert examination, We 
ae guarantee them. See them first—then pay. 
ww Special Offer — 14k Tiffany ring I ct. $5.98. 
Gents ring 1 et. $6.98. 14k Stud 1 ct. $4.86. Sent 

 0.D. for inspection. Catalog 


IDIAMONDS) 


Baroda Co., Dept. A5, Leland & Dover Sts., Chicago 
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Annual Profit 
of $3,497 


HE Board of Immigration of Wyoming 

| recently made an investigation to deter- 

mine what the average farmer could expect 

from eighty acres of irrigated land. This investi- 
gation showed a net profit of $3,497.00. 


We have irrigated farms for sale at Wheatland. Our 
farmers are making big profits each year. Our colony 
is settled, up-to-date and poospereun. No isolation at 
Wheatland. Government reports show that land values 
in Wyoming have increased 279% in ten years. 

Government reports show that in Wyoming the average 
income from farms is 25% greater than in the North Cen- 
tral States; 80% greater than in_the North Atlantic 
States; 120% greater than in the South Central States, 
and 200% greater than in the South Atlantic States. 


The result of this fertility of the soil is shown in 
another government report which says that the per capita 
wealth in Wyoming is 100% greater than in the North 
Atlantic States; 110% greater than in the North Central 
States; 400% greater than in the South Atlantic States 
and 500 greater than in the South Central States. 

Do you want to share in this remarkable prosperity? The 
purchase of one of our irrigated farms will permit you to do so. 

We don’t sell our lands by mail ; we sell them on the ground. 
Our crops are now growing. ‘Take advantage of the Home- 
Seekers’ Rates on the railroads, come out and satisfy yourself 
as to the prosperity of our people. The farmers and their crops 
are our best arguments. 


Write to our Land Department for our illustrated booklet 


The Wyoming Development Company 
Cheyenne, Wyoming 


in the time of the Crimean War were directed against 
the British White Sea Squadron. The monks who in- 
habited the monastery at that time marched in procession 
on the granite walls while the shells were flying over 
their heads, to prove, says the “Pictorial Magazine,” 
how little they feared the attack of the British fleet. 

en thousand pilgrims come annually to Solovetsk 
from all parts of Russia to view the churches and relics. 
They are conveyed in steamers manned and commanded 
solely by monks.—London Weekly Telegraph. 


Cards, circulars, books, newspaper. Press, $5, 

Larger $18, Rotary $60. Save money. Big profit 

printing for others. All easy rules sent. Vrite 

factory for press catalog, T YPE. cards, paper, &c. 
THE PRESS CO., Meriden, Connecticut 


AGENTS 


Noburn Aluminum Kettle Bottom 
makes it impossible to urn meats, fruits and 
wie of pure aluminum, Fits 


1 ns nt con 


tents touching bottom Sa e every 
da This is the “best household. article you 
can handle. Every woman buys two or four 
Samples (2 sizes) prepaid for 25c. Particulars 
FREE. Act on this. 

THE GIER & DAIL MFG. CO. 
Dept. *G”, Lansing, Mich. 


Learn More and Earn More 


Don’t be satisfied with merely pushing a saw enlervinn} driving 
nails. Learn to PLAN as well as to work—to use your 
BRAIN with the same skill that you use your hands. Learn 
to fill a BIG SALARIED job—the kind of a job that hun- 
dreds of other men, with no more natural ability than you, 
are filling with ease and success. 


AN HOUR A DAY WILL DO 


ane fe. in careful study will enable you you to 
MAST R "EVERY DETAIL of your line of work. EVE 
BRANCH of building construction, EVERY ANG L i 
of architecture and carpentry—can do it in your 
spare moments and at almost no expense at all. You can 
have the knowledge and experience of over FOUR SCORE 
EXPERTS at your command ready for instant use when- 
ever you want it —can fit youredlll 6 fill any first-class pesition 
above you that you desire— simply by allowing us to place in 
your hands, this great ten-volume set, without your sending us 
one cent in advance. 


THIS CYCLOPEDIA OF 


Architecture, Carpentry and Building 


is the most exhaustive, comprehensive and practic ao work on the buil g 
trades that has ever been published. It covers every detail of n ‘ilding 
tion from foundation to roof, from common carpenter work to rein 
crete and steel, from masonry to heating and ventilation ; from 


specifications and estimates to building ‘ine ind superintendence It 
covers all the PRA TICAL things that you WANT TO know, all the 
things that you've GOT to know if you're going to be asuccess. It con 
tains over 4,000 drawings, full page plates, diagrams, etc., has 4,760 pages 
is bound in handsome half morocco and printed on special , paper in large 


clear type. No CARPENTER, CONTR ACTOR or BUILDING OWNER 
ean afford to be without it a single day. 


Get these books FREE and see for yourself 


just what they are before you send us a single cent. Look them over 
carefully at your leisure, keep them for seven days before you decide 


whether you want them or not, and then if you don't believe that each 
volume is actually worth more to you than the price of the entire set, 
send them back at our expense and the transaction won't cost you one 
penny. If you do decide to keep them, our charge will only be $24.80, 
spread out thin in easy payments of only $2.00 a month. We don't ask 
you to buy these books on our description of them. We don't ask you 
to trust our judgment. We simply ask you to get the books and see for 


yourself. We'll send the entire set, express prepaid. 


Free with every order received before June 1, 1912 


With each set is included a year’s Consulting Membership entitling 
you to the advice of our business, engineering and law experts tree 
will give you practical help in handling working problems which are too 
specific to be taken up in detail in the cy pedias There will be no 
A single problem solved for you might be worth 


than first cost of the books. Or ine the books now, 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 


{MAKE BIG MONEY NOW |} 


Write us for actual cases of men who have started Box Ball Alleys 
—Barbers, Clerks, Street Car E mployes, and others in many kinds 
of employment who are now making $100 to $600 a month profit 
from this clean, fascinating game. One man with 4 alleys made 
clear $680 in 30 days. Own your own business! The improved alleys 


bring you patrons at peian taba bent As s of men and wor No 
help needed. Players set pins ally. No expense ex Li ! 
OUR GUARANTEE —We se son in each localit You 


pe 

Nd can start with as little as $150. If you are not satisfied after 30 days we 
885 take back the alleys and refund what you paid us minus 

what you took in Write today for full particulars 
American Box Ball Company ft 
30 Van Buren &t., Indianapolis ° 


American School of Correspondence, Chicago, U.S. A. 


Please send set 


a of Architectu for 
seven days’ fre r i nd and 
nth n ks 
subje itle nti 
NAME 
ADDRESS 


OCCUPATION 


EMPLOVER. .¢..- 
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3 Years to Pay 


For the Sweet-Toned 


Meister 


Piano 


30 Days’ Free Trial 
IN YOUR OWN HOME 
We Pay the Freight proves to 


i 4 be all we claim for it 
and you decide to buy it, these are the terms of sale: 


$ 1 a Week or $5 a Month 


No cash payment down. No interest 
on payments. o extras of any 
kind. Piano stool and scarf Free. 


Sold direct from the maker to you at a guaranteed saving of 
$100. No dealer’s profit for you to pay. Send now for our beau- 
tiful Free Catalog which shows eight styles of Meister Pianos. 

Our resources exceed $4,000,000. We sell more pianos direct 
to the home than any other concern in the world. 


ROTHSCHILD & COMPANY 
Dept. 16-T, CHICAGO, ILLINOIS 
WONDER 


KEITH’S 20 HOUSES 
10 
ing photo views ce 


as actually built 
and large floor plans for 20 
selected types of Keith's best 
ideas in Bungalows, Cottages 
and Houses, costing $2,000 
up. They are Wonder Houses 
for practical, inexpensive 

homes. Send silver or stamps. 
M. L. KEITH, 514 “McKnight Bidg. Minneapolis, Minn. 


BE PROSPEROUS 


Grow Mushrooms at home all winter 
in cellars, stables, sheds, boxes, etc. arge 
demand. §20.00a week easily made. Only 
small space necessary. Weare large growers, 
make best spawn, and insure your success. 
Write for big booklet and learn how. 


9 a NAT’L SPAWN CO., Dept. 12, HYDE PARK, MASS. | 1 MASS. 


BLADE MOVES 
uP ANO DOWN 


% The True Diagonal Stroke 


SHIRTS 


UNION MADE 


For sports of all sorts and ‘‘sports’’ of the best 
sort there’s a special model in Racine Shirts, 
They’re fu//-cut to give play to the muscles. 


Some with high fold or low fold collars attached 
—others with collars separate. Made of Flannels, 
Twills, Chambrays, Madras, Per- 
cales, Soisettes. Breast pockets, 
double lapped seams and buttons 
sewed on to stay. 


Prices, 50c, $1.00, 
$1.50, $2.00 
Sold through dealers 
only. 

Send for Style Booklet 
For 8c in stamps, we will 
send you a neat deck of 

playing cards. 
The CHAS. ALSHULER 
MFG. CO., Makers 


1219 14th Street, 
Racine, Wis. 


A TIMID DAREDEVIL—Recently B. F. Bush, presi- 
dent of the Missouri Pacific Railway System, and Gover- 
nor Hadley of Missouri, made an automobile trip through 
the state in the interest of the good roads movement. 
Barney Oldfield drove the car, and he performed his 
duties with his usual ability, even to making a speech 
where he couldn't get out of it. 

When on the return trip it was found necessary to 
take a train from St. Joseph to St. Louis for a hurried 
run in order to meet some engagements, the party 
toarded President Dush’s private car and the engineer 
was told to let her out. The special train was making 


legant Thin Model 20 Year Watch $3.75 

Hunting case beautifully = raved, gold finished throughout, stem wind and 

stem set, fitted with 7 led A American lever movement, guaranteed 7 years 

with long, gold finishe eae for Ladies, vest chain or fob for Gents you 
5 


juaranteed 20 Y: 
$13 >.00 gold finish 
Mention if you w: 

DIAMOND JEWELRY 8. ‘Dearborn 8t., CHICAGO, ILL. 


To sharpen a razor perfectly — it must be stropped diagonally —from heel 
to toe. Kanner’'s SLYDE-STROKE Stropper is designed on that 
principle. The blade moves up and down, as the leather is drawn back 
and forth across its edge. A double action with one operation——a 
perfect heel to toe stroke. The result is the sharpest, keenest, smoot hest 
cutting edge possible. Better than the most expert barber can produce 
and always the same. The SLYDE-STROKE Stropper is an oboe 
lutely new machine. The only one on the market that gives the" true 
diagonal barber's stroke. Sharpens or ~apr 2 razors and every make of 
safety blade equally well and quickly. Can't get out of order and 
cannot cut the strop. Kanner's SLYDE- STROKE Stropper is sold 
under an absolute money back guarantee. 


Agents will find the SLYDE-STROKE a wonderful seller. A 
moment's demonstration—a sale, and on to the next. Profits 


are enormous. Write for full particulars and territory now. 


S. C. KANNER, 556 Broadway, New York 


| 
$175 | 
ENTS WONDER SELLER fi 
| 


} 
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Want This Outfit 


Live Agents—I Want to Pay You 


$3,000 To Work For Me This Year 


] got the greatest money making proposition in 


the country to offer wide-awake men. It is easy to 
pick up $10 to $20 a day representing me, and your 
business keeps getting better the longer you are with me. 
By offering this “ Lucky Leven” outfit (value $3.20) 
\, to your customers for only $1.00, don’t you think you 
Pissa| can make a hit in your town? It will pay you big, too. 


Here Is the Explanation: 


I am a big manufacturer in Chicago and sell only 
I make the Finest Toilet Articles and Soaps in the country. My 


through my representatives. 
scheme of introducing them is a tremendous money maker. 


Big Money—Easy Work We Back You with our capital and experience and 


supply everything you need with full instructions so 


that you can start right out at once to make money. The goods sell themselves. 
stand this better if you saw my Soap and Toilet Article Combinations. 

I manufacture my own goods, and sell direct through my own representatives only—that’s why you 
can offer better goods than others and undersell them 25 to 50% and still make for yourself 150 to 
300% profit. My claim that you can make $3000 per year is quite conservative—for you can actually 
make more than that if you want to hustle and put energy and ginger into your work. 

G. O. Earnest for five consecutive days averaged $3.00 an hour profit. 
What Others Are Doing * The following week one day he made $25.00 in5 hours. E. F. a 
come averages 30 orders a day, a profit of over $15.00 a day. 


J.C 
Messick reports 45 to 55 sales a day, averaging easily $20.00 oe profit. They are going ata clip away beyond the $3, 000 
a year mark set for you. It is partly up to the man—UP TO YOU—our nobby goods and “ the plan” do the rest. 


I want a live agent at once in every community, and in order to establish an agent in your 

pecia e territory 1am making a Special Offer whereby you can get this entire outfit, with a hand- 

some plush lined leatherette case, without any cost te yourself, if you reply at once. Get my 

literature and valuable information now. This is no ordinary proposition—I TALK big money for you and I MEA N IT. 

You can’t afford NOT to write, no matter how much of a doubter you may be. Just a postal or a letter saying “send me 
your plans,” will bring you the whole proposition FREE. Send today, address: 


You would under- 


E. M. Davis, Pres., E. M. DAVIS SOAP CO., 459 Davis Bldg., Chicago, Ill. 


about 65 miles an hour along the winding banks of the 
Missouri river, hitting curves banked for only 55 miles, 


when it was noticed that Oldfield was getting nervous. 
He kept constantly jumping up and peering out of the 
windows. The river did not look good to him. Noth- 
ing looked good to him. Finally, unable to stand it any 
longer, this man, who nonchalantly drives a car 100 miles 
an hour, admitted his fright by shouting above the noise 
of the train, “Slow her up; slow her up. Do you think 
this is an automobile?”—Wall Street Journal 


HUF PLUMBIN 


BATH TUB $1 5se 


COMPLETE ONLY 

Full line of Plumbing Goods, Water Works Sys- 
tems, Heating and Lighting Plants, Pumps, Wind- 
mills, Pipe & Fittings. Send for big Free catalog. 
i MISSOURI WATER & STEAM SUPPLY CO. 
506 South 6th Street St. Joseph, Missouri 


THE McWADE SYSTEM 
OF SELLINC COODS BY MAIL 


has sextupled the sales of merehants and man- 


ufacturersby opening the way for them to 
sell BY MAIL, a nd customers in the time 
it would take to by personal solicitation. 
ny Free Literature 
method of 
anything from a 
machine and sell it 
er the mails | re ach and never — out of 
your office to do it. | have a proposition which 
will interest every man whe Wants to better 
or increase his business, or open a 
Mail Order department or «tart a Mail Order 
business. Send for this Literature NOW before 


you forget it. You will be intensely interested 
in knowing what other men are doing in this 


business, 


FRANK L. McWADE, PREs. 


501 COPELAND BLDG., ROCHESTER, N. Y., Us. S. A- 


(ESTABLISHED 1542) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIAL IN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept. H 17 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


THE LaTEST SCIENTIFIC DISCOVERY 


Bright, sparkling, beautiful. For brillian 
they equal the genuine, standing all test an 
pg experts. One twentieth the expense. 

ent free with privilege of — eee 
For particulars, prices, etc., add 


THE R. GREGG MPG. & IM PT. co. 
Dept.H, 517 Jackson Blvd., Chicago, Ill 


$ H. W. EAKINS 
Made it First Month 
in Louisiana 
with Long’s Popcorn Crispette Machine. Big 
money maker—small investment. If you follow 


instructions you should make more money this 
summer than you ever made before. 


ie Nickel Shows Almost 
our Cents Profit 


Wherever vou are there'll be a Crispette-hungry 
crowd—at fairs, parks, resorts, circuses, carnivals, 


on street corners, etc he nickels 
} will roll in fas pr 

n Crispettes area n 

fection. Everybody likes ther 

cakes. At least. look into thi 

It's a dandy Write today 


W. Z. LONG, 521 High St., SPRINGFIELD, 0. 
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AND YOU KEEP 


THIS 17 JEWEL ELGIN 


GUARANTEED 25 YEARS 7 


STEVE HARRIS, Pres. 


Says :—Before you 
any Watch I want you 

see this Thin-Model + 
Jewel Elgin. Its the latest 
and finest product of the 
Elgin Factory. 


bargain you ever saw 


We want to Send You 
this Magnificent 16 size, Thin 
Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
plete with fine Double Strata Gold 
Case, Guaranteed 25 Years ~~ 


And if you don’t say this is the biggest Elgin Watch Se 
send it back at our expense. If you wish to keep 
it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 
—no security—just common honesty among men. We want you to see for yourself that th: 
Elgin is better than other Watches costing twice or three times as much, 


Send for Our Free Cotes 1 Write today for particu- 


OUR NEW FREE WATCH AND DIAMOND Bot BOOK, also our also our boo! 


HARRIS-GOAR CO. “Dept. 432, CITY, MO. 


The House That Sells More Elgin Watches Than Any Other Firm in the World 


Guaranteed 


For 25 YEARS 


this fine 


and we will send 
Bunc ”’ or all a 


TOBACCO HABIT BANISHED 


DR. ELDER'S TOBACCO BOON BANISHES al! forms of Tobacco 
Habit in 72 to 120 hours. A positive and quick relief. A home 
treatment easy to take. Hundreds of letters from satisfied patients. 
We guarantee results in every case or refund money. Send for 
our Free Booklet giving full information. Write today, this hour. 


ELDER’S SANITARIUM, Dept. 534, ST. JOSEPH, MO. 


AGENTS—$5.00 to $25.00 a Day—It’s Easy 


Grand Invention. 150% Profit. Great Excitement. 
Recognized as most p 1 sell 
Experience Unnecessary. Spare time can be devoted if desired, 
LISTEN: One man’s orders $2,650.00 one month—profit $1,650.00. 
Lowry, of Montana, who sold 25 dozen the first two weeks 
(without previous experience) and made $187.50, enthusias- 
tically writes: “‘Why, I could sell this 


article blindfolded and with a gag in my -— 
mouth.” Mere boy in Pa. made $9.00 in Wenn, 
hours. “I donot see how a better seller 
could be manufactured,” reports Parker J. {Patented} 


Minn. out at 10 a. 
Hands do 


not touch 


ful These remarkable reports 
proven absolutely true by oath-covered evidence 
—proven to satisfy you beyond adoubt. You can 
make this money. Work for us and get rich. 
We want representatives — Agents,Salesmen, Man- 
ee Write today. Territory in 
sections of the United States, Canada, 
Mexico and foreign countries to be 
assigned. The New Easy Wringer Mop tre- 
mendously in demand by he ouse wives. Every 
woman exclaims in delight: ‘Just what I 
want!"’ No more tiresome, back-breaking, 
miserable mopping days. Drudgery actually 
transformed into pleasure. The greatest, 
grandest, nost necessary household article 
ever invented. No need to recite selling 
arguments. Talking hardly necessary 
at all. Sjmply show—order’s landed, 
This is frdeed a wonderful op- 
portunity. Establish yourself in 
this business atonce. Send your 
name and address on a 
postal now—right now. A Self-Wring- 
ing Mop. Two 
turns of the 
crank wrings 
out every drop 
of water. Mop- 
ping is now a 
pleasure. 


U. S. MOP co., 1555 Dorr St., Toledo, Ohio 


BiG Operating Our Amusements 
At Parks, Fairs, Carnivals, Etc. 


Small Investment—Anyone can be successful 
We build those Funny Mirror Shows, 
and have perfected a new kind of 
mirror that has reduced the cost of 
this popular attraction 75 % and made 
it a success for traveling mak 

style Maul Striking Machine— —A Baseball “patting 
Machine — Moving Water Fish Ponds — African 
**Dips,’’ and ‘other 

ATALO( 
4.M. NAUGHTON AMUSEMENT Mayer Bidg.. Peoria, Il. 


One of the Canadian railroads which has operated a 
series of special trains for instruction in agriculture, is 
adding a car for instruction of the women of the coun- 
try in domestic science and the care of infants. 

> 

The world’s largest trade union composed entirely of 
women is said to be the Cotton Operatives Union of 
Lancashire, England, which has 80,000 members. 


300 i 
How to Entertain 
and Riddles, 73 Toasts, 67 Parlor Tricks, 8 Fortune- 
Telling Secrets, 52 Money-Making Secrets, 22 Funny 
Readings. Al! Postpaid. 
J. C. DORN, 709 So. Dearborn St., Dept. 17, CHICAGO, ILL. 
Make the whoie family 


CACHOO and all your friends **just 


sneeze their heads off” without knowing why, 
with CACHOO, the new long distance harm- 
less snuff. Sent anywhere for 10c. 3 for 25c. 
90c adozen. Catalog included FREE. 
PEERLESS TRICK & NOVELTY CO., Dept. B, CHICAGO 


A Sure—Big 
Money Maker 


Pound of sugar makes 30 five cent packages 
delicious candy — sells like wildfire — eighth 
season —thousands used — original investment 
returned many times over first season— 


Empire Candy Floss 
Machine 


making sure big profits everywhere. POPCORN 

—PEANUT ROASTER—ICE CREAM CONE MACHINE— 
— Get catalog O. HOME ICE PLANT—sure winner. 

Catalog 100 tells about it. Agents Proposition Extraordinary. 


STEVENS MANUFACTURING AND SUPPLY CO. 
Makers and Distributors Stevens Pocket Lighter, Non- 
Leaking Tire Valve— Full Line Auto Accessories. 


Dept. R—1225 Wabash Ave., CHICAGO, ILL. y, 


= 
| 
ays Free Trial 
Thomas, Colo. “Sold 131 in two days.” 


This Library Table $8.85 


shows the kind of values we give. Size of top, 26x44 — large drawer 
with wood knobs; pedestals are massive and shapely — comes in golden 
oak or mahogany finish —remarkably well constructed — it's a table that 
will last for years. Order one to-day—if you're not satisfied, we'll refund 
our money, including freight charges. State what finish you preter. 
Catalog Free — Send us a postal and get our Cash Catalog Free—every 
prospective furniture buyer should get this catalog. It's a money saver. 


PHILLIPS BROS. & WEIL 
Dept. S, 819 W. 63d St., Chicago, Ills. 


Band Instruments 


This is election year — a busy time 
for Brass ! Write today for our 
which fully describes all 
Big New Catalog band instruments, gives 
our unequalled low prices, and is how to organize a Band. 
fe sell standard makes, take old instruments in exchange, 
ve liberal credit and on Six pepe Trial. Instruc- 
ion Book and ns free with every instrument. Special 
Free Offer to Bands buying entire sets. Satisfaction guaran- 
Second- hand instruments very cheap. Write for Price-list. 
Send us your name, address, and say what instrument you pla 
or think of learning—the catalog comes to you by return mail, 


W. J. Dyer & Bro., Dept. 75, St. Paul, Minn. 


WATER WORKS AND A MULE—Kindness to dumb 
creatures is not entirely monopolized by members of the 
Society for the Prevention o Cussing Animals, as the 
following touching little incident goes to show. Out in 
a small Kansas town a railroad obtains its water supply 


Does not chafi rheat 
Erickson Leg or draw end re 


Sor Catalog 
The largest Ti limb fact in in the world. 
H. ARTIFICIAL LIMB CO. 
17 Washington Ave., N., MINNEAPOLIS, MINN. 
13 BEAUTY POSES 25c. 


Decorate your “ Den” with “ Art Gems” 
Exquisite portrayals of female loveliness. 3 
25c;6 for 50c. One 6'2x8s 
.~y~< free with every order for six. 
Dollar Special: Two 6'¢x8'4 photo- 
graphs, 6 cabinet size and 32 small photos, all 
phe pictasen an are all real ph of 
paintings or other cheap trash. ees. es 


ART PHOTO CO., 2005 P.M., Grand Rapids, Mich. 


When our VACUUM CAP is used 
afew minutes daily. We accept 


and starts a new heeith 

crop of hair. It stops Dandru 
stops hair from falling out. 
ught t by tors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for , applic ation blank, testi- 
monials, and booklet on “HAIR,”’ sent sealed in plain 

envelope, FREE. 


THE MODERN VACUUM CAP CO. 
H. 559 BARCLAY, DENVER, COLO. 


-Great Engine 


We will ship you Schmidt’s Chilled Cylinder 
Gasoline Engine on your simple request without 
an order or any promise from you. You use the engine 
10 entire days—use it all you please. Then, if you 
don't want it, send it back at our expense. If you 
wish to keep it, pay us only $7.50 and you can pay 
the rest in the easiest monthly payments. Send cou- 
pon or a postal card for all particulars. 


We Send This Engine Free 


We do this to prove that the chilled cylinder 1s the 
want you and most economical engine ever built. We 
want you to see for yourself that it is better than any other 

as that costs twice and three times as much. It is the 

y engine with the marvelous, powerful chilled cylinder. 
The engine with a spark retarder. The new type gasoline 
engine that has revolutionized the gasoline engin ne industry. 
The only engine good enough to send out on actual free trial 
to sell itself Write for free catalogs. 


Ten Days 
Free Trial 
This is the 
first genuine 
free trial ever 
offered ona 
gasoline engine 
for farm and 
shop use. We 
want you to 
see that women 
and children 
can run this en- 
gine. Use the 
engine to run 
your pumpsand 
any machinery 


you have. 


Take a Long Time to Pay 


If you like this engine after trying it gat, ee es 
for 10 whole days you can keep it and 


take a long time to pay for it on easy Fa FREE BOOK 
monthly chmidt’s Chilled COUPON 
Cylinder Gasoline Engine is absolutely —_— 


Fe Beg five years in every part. Ff Schmidt Bros. Co. 


st bank in Iowa backs our 
$1000 cha llenge offer on our en- e Works 
Dept. 1195 


particulars and we will send Da: port 

you_ our valuable book, ‘* How — lowe 
GENTLEMEN : — Please send 
me description of the wonderful 


to Use Power” free. 
Chilled Cylinder Gasoline Enyine, 


Schmidt Bros. Co. 4 — your book, * He ow to Use 
Engine Werks tall particulars of sour hee 
Department 


and easy payment plan. Al! free and 
1195 


postpaid. 
Davenport 
lowa f 


ADDRESS... 
Please Mention Popular itecWanice 


POPULAR MECHANICS ADVERTISING SECTION 149 
Here is $ 85 catalog — 
table great (le, 4 
= ws 
of 
of 
of 
te 
ith | > 
= \ | 
} 
NO MORE BALD HEADS | 
Yr 
The Vacuum Cap isan appliance 
| 


150 POPULAR MECHANICS ADVERTISING SECTION 


USE 


Jones Machine Moulded 


Pulleys 
Gears 


Power Users 


buy your equipment from the manufacturer. 
For anything in the line of appliances for 
transmitting power—“Jones Service” and goods 
are unparalleled. No order too small for atten- 
tion. No order too large to execute. Our cata- 
log A-18 shows our complete line. “Jones 
Service” is Prompt Shipments, Reliable Goods, 
Right Prices. 


JONES SERVICE IS UNEQUALED 


In Power Transmitting Machinery. If you are not 
getting it—order direct from our factory. We are 
extensive manufacturers of Machine Moulded Pulleys, 
Gears, Hangers, Shafting, Bearings, Belting, Friction 
Clutches, Sprocket Wheels and Chain Belt. 


W. A. JONES FOUNDRY & MACHINE CO. 


Mail Order Department 
1400 North Avenue CHICAGO, U.S. A. 


> WATERLOO BOY GASOLINE ENGINE 
will run all day without attention, furnish exactly 
the power you need, maintain a uniform speed and 
save you money every hour it works. Uses either 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 
The recent award of Gold Medal at Budapest, Hungary, in open 
competition with the best engines of 
i f ea e Wor 

Waterloo Boy ; Contraction, Power, 


Service and Durability. 


Has many important ex- 
clusive features—Speed 
Lever works like throttie 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 
Lowest in price because 
made in largest quantities, 
at low manufacturing cost, 
Guaranteed 5 Years. 
Book free. Write today. 


Waterloo Gasoline 
1021 W. 3rd Ave, 


All ought to KNOW and HAVE this 
The 

The Plunket Jr. The best 

1-2 horse power high Grocine En- 


ket 
AND 


J. E. PLUNKET, 1342 1 w. Lake Street, CHICAGO 


DON’T BUY A GASOLINE ENGIN 


tionizing power. 


d on any wagon. 


i m pra eaply 
THIS IS our FIFTY-NINTH YEAR. 


B 

Catalog of N 
Soataine valuable information about Stationary Fngines 

ribes 0 our Compete Ling of high grad 
——— quiet and smooth ru 


= ~ All Sizes from 1% to 36 


. Simple 
se little fuel. @ 


investigate “The Master 

orkman,’’a two- cylinder gasoline, 
cee or alcohol engine, superior 
to any one-cylinder engine; revolu- 


Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily started 
It isa combination portable, stationary or traction engine. 


THE TEMPLE PUMP CO., Mfrs., 442 West 15th St., CHICAGO 


SEND FOR CATALOGUE 


by means of a 1-mule power 
a mule furnishes the power for raising the water into 
the tank. It is a well trained animal and is left alone 
all day going around and around pumping the water. 
The mule is blind, and it has been arranged that when 
the tank is full the water will splash over on a sheet 
of zinc, which is the signal for the mule to stop. When 
water is taken from the tank by an engine the mule 
starts pumping again. Last spring the citizens of the 
town proposed to issue bonds for installing municipal 
water works. This, of course, would have thrown the 
mule out of a job, but only one man seemed to think 
of this. ‘“‘What will become of that poor, blind, dumb 
animal,” said he, “if you cut off his only means of mak- 
ing a living; how will he earn his fodder? where will he 


umping station. That is, 


Runs this 6 H.P. Engine 
for a 10 hour day on 
KEROSENE. 


By means of the patent throttle you can run it as a 4 H.P. 
engine for 23 cents a day, or as a 2 H. P. for 12c aday. Many 
other strong points; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


force-feed lubrication; uniform speed; 


WE PAY THE FREIGHT 


(hoaP fart vonifirnaco 
| 
\ Ls 
/ 
Awarded 
/ Gold Medal First Prize 
at the International 
foun Rudapest,Hungary 
is always at operator's command. Write now. 
fal 
d it. ~ \ 
uaranteed. Perfect 1, ~ \ 
582 U.S. Motors Bldg., Detroit 
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WORK OUT YOUR PLANS 
IN YOUR OWN SHOP 


If the power question has 

prevented you from. starting a 

shop of your own; if you have 

hesitated because of the cost of equipment or main- 
tenance; if you have paid others a profit for power 
because you were not sure of getting a reliable 
engine at a fair price—try again. Consider carefully an 


I H C Gasoline or 
Gas Engine y 


Every city is dotted with small shops run by HC gasoline / Aim 
engines whose owners would not trade them for any other 
known power. They take up little space, are clean, easy to | 
manage, inexpensive to run, durable, and dependable. They 
run small and large shops. They are used in laundries, 
bakeries, and many other steady-running businesses. They 
give satisfaction wherever used. Buy anI HC gasoline or 
gas engine, and settle your power problems right. 

IHC engines are made in every size, from 1 to 50-horse 
power, and in every style, horizontal and vertical, air and 
water-cooled, stationary and portable, to operate on 
gas, gasoline, kerosene, distillate or alcohol. A post 
card will bring you a most interesting catalogue. 


International 
Harvester Company of America 


(ncorporated) 


Chicago USA 


16 Harvester Building 


“sleep?” So this man got out and worked earnestly 

against the bond issue, and partly as a result of his 

efforts, the plan was defeated at the election. The only * rt ROG 
thing that prevents this man being elected a life member 

of the S. p C. A. is the fact that he owns the mule. o16 FRICTION FR 
—Engineering Contracting. LUTCH PULLEY 


Governor—Retarded Spark—Fuel Injectors—Truck Skids 
Guaranteed forever. Free trial if you want it. 
Runson Ker ,Gasoli 
Alcohol, Distillate 


Shipbuilders on the Clyde, said to. be the busiest in 
the world, launched 413 vessels, having an aggregate 
tonnage of 630,600, during 1911. 


The Great MANITOU 


The Engine with the Power 


ASK US WHY 


5 H. P. Complete..... $ 62.00 
10 H. P. Complete..... 104.00 
20 H. P. Complete..... 180.00 


SATISFACTION——GUARANTEED 


_ Newest and simplest design. 
Lightest, strongest, chea 
Best in every way. 8 and 16 H.P. 
also. Electric lighting outfits, 
Vacuum Cleaners, Pumps, Power 
Sprayers, etc., at lowest prices. 
Send for circular. 


KEROGAS ENGINE COMPANY 
744 Woodbridge St.,E£.,Detroit,Mich. 


gq It is the one really sim 
It is always on the jo! 


Sizes 2 to 16 H.P. 
_COLUMBIA ENGINE CO., 17 Fuller St. 


Try the Wonderful Columbia 
Kerosene Engine at our Risk 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
Pare it with any other engine. If the Columbia doesn’t develop more power at less cost, send it back 
quick. No conditions. e are willing to let you be the judge and jury. Kerosene (common lamp oil) 
is by far the cheapest fuel today. The price of gasoline is climbing all the time, while kerosene 

I ght engine it lasts longer and produces more power per gallon 
than a. You get ALL the power when you use a Columbia, because it is the right engine. 
- and perfect kerosene engine. It never bucks when you need it most. 


remains the same, and in the ri 


Write for Particulars of Our Big Special Offer 


We are going to double our output for next year. Wecan doit easily. It is just a matter of getting 
engine users to test the Columbia for themselves. So we are making a great special money savin: 
offer on Columbia Kerosene Engines. This offer is liable to be withdrawn at any time, so write today for fu 
particulars, for it is a money saver you would hate to miss. Free Book No. 17 full of engine facts you need to know, sent (ree. 


DETROIT, MICH., U. S. A. 
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“INGECO” Internal Combustion engines are 
characterized by their many modern features, not 
untried experiments but os og ints of well 
tried out design skillfully — e line affords 
an engine for every commercial need from 1‘2 to 
: 350 H. P.—Horizontal and Vertical types. 

High grade construction throughout. The factory 
is one of the + and has every facility for 
turning out first class work. Every part is actually 
manufactured from jigs and is interchangeable. 
Every engine is carefully tested before shipment and 
must —- gous in excess of rating and be eco- 
nomical of 

Wealso an ‘attractive in our“INGECO” 
Farm engines from 144 H. P. 

i Write for catalog stating what kind 

i of an engine you are interested in. 

116 Holthoff Place CUDAHY, WIS. 
(Suburb of Milw aukee) 
Branches in all partsof the world. 


“INGECO” 
ENGINES 


POWER AT LOW COST 
Kerosene as Fuel 


ERE is Power for you that can always be 

relied upon. The Colton Modern Kero- 

sene Engine is the most economical, 
simplest and most reliable Power Plant yet 7 
invented. Its many new improved 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, spee ad 
regulated without stopping engine 
— adjusts itself instantly to any 
overload — no crauking to start it. 
Every Colton is sold w 
qualified 


service or money refunded. * Our company 
has been established 27 years. Get it on 


more power per rating than any engine you 
ever saw. Send for Free Engine at once, 


Arthur Colton Co., 


United States Bonded Engine. 
Burns gas, gasoline, kerosene, distillate. Consider these 


12-ADVANTAGES--12 


|| ist, Pays for itself in fuel saving in short time. 
2nd, No violent vibration. 3rd, Greatly reduced 
bulk. 4th, Kasily portable : mounted anywhere. 
5th, Every engine part and horse power guaran- 
teed. 6th, Aboolutely frost proof. 7th, Positively 
most economical cr made. 8th, Only 

engine with pulley on. i 
—, on cam shaft, for very slow machines. 
10th, Perfect Lubrication, cooling and ignition. 
llth, Lowest cost engine in the — 12th, 
by reputable firm, 60 years in business, 


United States Engine Works 
1536 Canal St. CHICAGO, ILL. 


KEROSENE OIL ENGINES 


Marine— Stationary — Portable 


No Danger, Maximum Power. 
Minimum Weight. Durable, 
Reliable, Simple, Efficient. 
Operates on kerosene, gas oil, 
distillate, fuel oil, alcohol, and 
crude oil of suitable quality. 
Very economical. Not a gas- 
oline engine with a vaporizer 
or kerosene attachment. 


Write for Catalogue PM 
HATCH OIL ENGINE COMPANY 


8th Ave. and 18th St., BROOKLYN, N.Y., U.S.A. 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Direct 
jobbers’ and catalog house profit. 10 or more men 
in every township can save $50 to $300 on my High From My 
Grade Standard Gasoline Engines from 144 to 15 

-P, price to than dealers Factory 
or jobbers pay for similar engines in car- a : 
load lots for spot cash. Satisfaction 


GALLOWAY 


Price and quality speak for themselves 
and you are to be the ogle. — Sell 
your poorest horse 


proposition to 10 
30 Days Free Trial 


or more men. Send 
for my big BOOK FREE. 


‘Wm. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


THE LONELIEST PLACE ON EARTH—When 
Napoleon was sent to St. Helena, it was thought that the 
loneliest place on earth had been assigned to him as a 
prison, But St. Helena is 1,400 miles nearer a continent 
than is Tristan d’Acunha. Many hundreds of miles of 
ocean lie between this island and its nearest neighbor. 
Tristan, in short, is a tiny oasis in a boundless wilder- 
ness of waters, go from it in which direction you will. 

It is a rocky and cliff-girt little isle with a solitary 
mountain a thousand feet high rearing itself from the 


Make your Boat Safe 


Install a Baldridge Reverse Gear 
Then by moving asingle lever you can almost instantly 
stop your boat, reverse or go ahead, all without stop. 
ping engine. Don’t court disaster by or 
boat unless itis ~ with a* 
Nearly 12,000 Bal of 
If not at your dealer's, write tor ‘PRE BOOK, Gives 
information will know 
The Baldridge Gear Co., 682 W. Grand Blvd. Detroit, Mich. 


Get This Power Boat at Maker’s Prices 
BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
This Toppan Power 
Dory as illustrated 
above is made of 
best guaranteed ma- 
terials and is the 


water boat 
— and reliable--used by U.S. Government in all departments 

Ask lor priees and factsa’ Toppan Reversible Mo- 
tore. “built 2,3 8 and 12 Horse Power--and 
saving ex HALF, ~ for TOPP. 
Pret kn Nock-DowN Boat Quota’ IONS. 3 Haverhi 


IVES illustrations, complete ifications 
and prices of all our models, including es 
Cruisers,Commercial Launches, Runabouts, & 
Family Launches, Canoes, Ro 


Y Hye Aw 
rial and compare its simple, Compact con 
struction, superior quality materials and 
high grade workmanship. You will geo 
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nf or Money Bac 
THE CLEVELAND AUTO BOAT MFG.CO, & 
4 Tr NG Dealers in all large cities. 1048 River Av., Cleveland 


co. 
ASS. 


Ye Direct from the Importer at 801-130 


Sold Under a Legal Guarantee 


of a diamond; but they de add many dollars to the price. We 
eliminate the profits and expenses of brokers, jobbers and retailers. 
Why pay $150.00 per carat, and more, to retail Caey wd when you can ' 
buy genuine, perfect cut diamonds direct from the importer at 
these prices: ¥ carat, $8.25; 4 carat, $17.50; % carat, $45; 1 carat, $97.50. 


The Wondertul Basch Plant 


enables you to buy a d U and with perfect safety. Send no money—no it or references 
required. Select any oo any mounting, from our complete Diamond Book (FREE). We ship them for your 

exami |, On approval. ‘We pay all expenses and express charges. You are not obligated to A A at any 
. time! Thirty-third successful year. Thousands of satisfied customers all over America! 


How Our Legal Guarantees Protect You cfemcontrect to refund: the 


No. 501-121 


j full price paid, less 10 per cent, at any time you might need the cash quickly. V carat weight and quality 
aw > with 1-4 or nteed in writing. Full purchase price allowed in exchange at any 4 fread all about this money- 
diamond, $22.50; contract in our big, complete Diamond Book (FREE). Ne equal safety can be obtained from another bouse. 


THE ARTICLES HERE are not “‘special values”’ or “‘leaders.”’ are t from our big 

Book as examples of the beautiful, =ptodute styles and prices that are the the di 
business. We will send any article you select for your inspection om approval, oa care of any Express Agent or 
Bank. e pay all expenses. You assume no obligation at any tine. 


ite Today for the Basch Diamond Book (FREE Cut thie 


= This Complete Basch 
~ 


Dept. P347,S. State St., Chicago, iil. 


With fitings, 
including 
propeller and 
stuffing box, 
wiring, etc. 
FOR ALL KINDS OF BOATS 
in 
THE MAGIC SILVER Nee BATTERY Boats. Extra power and extra 
wear. Compact, reliable, 
tly i silent, low running cost. The 
perfect two-cycle reversin, 
engine. 2-year guarantee. 


woman or child can run it. 3, 
4,6, 10H.P.—proportionately low priced. 


midst. Yet on this lonely speck of rock and earth there 
lives a community seemingly quite happy in its isolation 
from all the rest of the world. They are farmers, cattle- 
raisers, and shepherds. In the valleys of the island are 
fertile fields where potatoes mainly are grown. The food 
of the people en _ the most part, of beef, mutton, 
fowls, potatoes, and fi 

Tristan used Pern ay to produce many fruits and vege- 
tables which can no longer be grown there. The reason 


8 life time, Sells on sight to Hotels. i Boarding Houses. House- Special prices to boat builders and 
es and Jewelers. only through agents. name your own selling agents. BOOK FREE 
price. Sample Battery all terms to agents 50c. “Money back if not satis- 
actory. We give exclusive territory. NORTHWESTERN STEEL & IRON WORKS 
HOWARD SALES CO., KOKOMO, IND. 746 Spring St., Eau Claire, Wis. 


The reason is this: They are built like Government Torpedo 
Boats, of tough, puncture-proof steel Py pressed to rigid 
form and so securely joined together that a leak is impossible. 
The Mullins Steel Boats are ——— 6 inst puncture— 


Mand NEVER REQUIRE CALKING.§ 


MOTORS: The Loew-Victor 4-Cycle and Ferro 2-Cycle. Light—powerful— 
simple—can be operated by the beginner—start like automobile motors—one 
man control—never stall at any speed—exhaust silently under water. 
We also [> amiastace a complete line of steel hunting and fishing boats 
—row boats—cedar canvas-covered canoes. 
Our beautiful book, illustrated in colors, is free. 
THE W.H. MULLINS CO., 
161 Franklin St., Salem, Ohio Famous Yale and Harvard Model Canoes 
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Change Your Boat 
Into a Motor Boat 


If you have any kind of a boat, you might 
just as well have a motor boat. Simply 
take your rowboat, skiff, dinghy, punt or 
sailboat and install one of our Motorgo En- 
gines. 

Just as easy as it sounds. We will sell 
you one of these wonderful Motorgo Engines 
direct from our factory, and you can install 
it in your boat in a few hours’ time. No 
need at all of a mechanic. You can do the 
installing yourself. We guarantee that posi- 
tively. 

Furthermore, we absolutely guarantee that 
when you install a Motorgo Engine you will own 
the safest, speediest, simplest and most reliable 
marine engine ever manufactured, the ideal engine 
for pleasure boats, speed boats, for transporting 


supplies, fishing and hunting. And you can 
actually buy this engine at 


One-Half the Price of Others 


Because you buy direct from the fac- 
tory, and for that reason you get the 
dealer’s price. Notice these prices: 


214-Horse Power, complete, $ 44.35 
8 -Horse Power,complete, 125.65 


Remember, other size engines at just 
as startling low prices. 


Sears, Roebuck and Co., Chicago 
Marine Engine Book No. 80P78 Free. 


Now get our Free 
Book on Marine 
Engines at 
once. It tells 
you just how 
to equip your 
boat, and 
all about 
the pargain 

r 
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Big Engine Bargains 


MOTOR boat is only as good as the weakest 

part of its engine. Gile motors are strong, 

reliable and speedy—equal in weight, work- 
manship and efficiency with engines costing 
double. The 3 horsepower, 2-cycle motor shown ; 
here is a masterpiece of marine engine construc- 3 
tion. Simple enough for a child to run. Starts, 
stops and reverses with one lever. 


Compare Prices 
Compare prices and compare engines. You will find 
that Gile motors represent more real dollars and cents 
value than any other engine built. 
Gile engines are complete—there’s no | 
“‘extras”’ to buy—nothing but gasoline 


everywhere. 
The All-Weather Engine Equipment 


Eile engines can be depended on at all 
times. This steady powerful motor 
goes right on working all the time in 
calm or storm. 
Get Our Catalog 

Our beautiful engine and boat cata- 
log is packed from cover to cover with 
money-saving marine engine pointers. 
Write for it today—NOW. A postal will do. 


Gile Boat & Engine Company 


402 FILER ST. LUDINGTON, MICH. 


of this is that the island for a long time was overrun 

by rats, which escaped from a ship that anchored there 

and which the people have been unable, it is said, ever | 
entirely to exterminate.—Harper’s Weekly. 


TUTTLE 
Marine Motors 


For Everything from a Canoe to a Cruiser 


20 years’ experience. 
Unlimited Guarantee. 


Write for Catalog 


TOLEDO MARINE MOTORS 


“Nothing Cheap but the Price” 


3H. P. 1 cylinder complete $ 65.00 
- 84.00 
¢H.P.2 “ 125.00 
120.P.2 “ 160.00 
250.00 


Fully guaranteed by a responsible concern. 2 cycle, 
2 port, 344x3l4 and 434x43¢. Send for free catalog ‘* C,"’ 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 0. | 


Engines at Half Price 
I am a mechanical engineer and am ina 
position to sell you a good engine at a lower 


price than you can get one of the same qual- 
ity elsewhere. My engines have only three 


racers. 

marine engine construction. Engines guaranteed 
five years, Send your name and I'll tell you why 
and how I can sell you a fi lass marine engine 
at a rock-bottom price. Address 


LL. PLACE, 28 Wight Street, Detroit, Mich. 
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repairs, Simple enough fora child. Steady troll. 


Big Bargains in in Launches 


My low prices on launches have 
staggered the trade. I'll sell youa 
first-class launch with a _ simple, 
powerful engine ready to run, forless 
than half what you pay elsewhere. 
That’s a strong statement, but a true 
one. As a naval architect I'm ina 
position to undersell all others. 

Dozens of models in all sizes ready to 
ship. Every engine is a marvel of sim- 
plicity. Only three moving parts. No 
cranking necessary in this engine. Every 
outfit fully guaranteed. Send your name 
for special illustrated catalog, packed 
from cover to cover with money-saving 

engine pointers. Address 


B. A. LENHARD 
1147 East Grand Boulevard, Detroit, Mich. 


Gives white penetrating light. 3% 
inches high, weighs (charged) 6 ounces. 
Burns acetylene gas. Can be fastened 
to cap or belt, carried in hand or stood 
upon table. Don’t blow out—abso- 
lutely safe. No oil or dirt. 


a Send for ou our a For sale by leading Hardware and Sporting 
| catalog of valuable 4 7 Goods Dealers—sent prepaid on receipt of 
information on ‘ price. Brass, $1.00; highly polished 
hardware. Everything new and up-to-date. Send for Free Illustrated Booklet. Give 


5 Rich Ss G name and address of your dealer. 
es Right. Satisfaction Guaranteed 


ve you money. Send - 34 Franklin St., New York City 
MICHIGAN WHEEL “COMPANY 52 St. Nicholas St. 
565 Canal Street, GRAND RAPIDS, MICHIGAN 


REMOVAL OF TATTOOING—Until the present time 
it was thought that tattooing on the skin was of a per- 
manent character, but it is said that a French army 

j oficer has discovered a process which, if carefully fol- 
f lowed, will take these marks from the flesh so effectually 
that they cannot be detected by any means whatever. 


ture of lime, slaked just before use, and powdered phos- 
phorus. The tattooed part having been coated with this 


—_ The process consists of first rubbing the skin until a thin 
: | layer of the surface is worn away, then applying a mix- 


| $150—KERMATH—$150 YOU Can Build This 


| __ 4 cylinder, 4 cycle, 3%"x4", 10-12 H. P. Handsome Power Boat 
The engine you have hoped for.”” (Made by Kermath Mfg. Ser 44 
Co., Detroit, Mich.) A sturdy, conservatively designed to 14 made 
motor, of standard type, simple. a to — if you can handle hammer, saw and screw 
j 5 driver. We also furnish complete knockdown boat. Or patterns 
— oo miligh. — alone at from §2 to $12 according to design. Thousands of Brooks 
general use. High-grade boats in use and building now. It's fun—and profit—and 
from pig-iron to paint, pleasure to build a boat. 
Y. and sold at a decent WRITE FOR BROOKS BOAT BOOK TODAY 
price. Reliable, durable, Just a postal. Mailed free. Scores of Models 
— economical, flexible. and sizes of all kinds illustrated. Save *% the 
4 Sole Distributors : boat builder's price. Get our offer, Address 
: 


Morton Motor Co. 
Dept. P, Detroit, Mich. 


Manufacturing Co., 8005 Rust Ave., Saginaw, Mich 


This 
“Old Town Canoe” 
Beat a Motor Boat 


and the fellows in it got three times the 
exercise and benefit of being 
on the water. The 


Old Town Cancé 


leads every important test. It is built for ser- Pinte s t in an “Old Town Canoe” realizes the possi- 
vice and ea the It is light, swift, staunch, oume. It it pod enjoyment and canoe seamanship. Our 
éads in satisfaction, whether in racing, cruising, or just a embrace canoes for all purposes. Write or illus- 
- lazy paddling for the fun of being on Ye water. Canoe- trated, descriptive catalogue. Agents everywhere. 
4 ing is magnificent for developing the physique. Every canoes in our storehouses insure prompt deliveries. 


OLD TOWN CANOE CO., 1665 Middle St “OLD TOWN, MAINE, U. S. A. 
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PERFECTION MARINE ENGINE 
£00% RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perlection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 


on hard, tough work. It works equally well in 

B FF A fresh or salt water, tidewater or stream, calm or 
i 4 storm. It embodies more refinements than any 

other engine on the market. The Igniter Equip- 


MARINE ENGINES ment with the 6 H. P. and 8 H. P. insures a 


water-proof ignition and 
combine endurance, speed and simplicity — away — oo 
of operation. They are built in 20 sizes Pa ee 


—3 to 125 h. p.—for launches, speed Free Book of Engines 

boats, cruisers and work boats. They Our new 1912 Engine Prompt Book is 
oe ¢ free for the asking — refer to it any time 

operateon gasolene, kerosene or distillate. for the true and correct meaning of 


Standard Construction ; write today while 


you have the subject in mind — get book 
J Si and refer to it, no matter what motor you 
buy. If your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


ASK 2 OUR NEW CATALOGUE The Perfection owner could — Sizes 2 to 30 H.P. 
not buy a better engine. Full Rating Guaranteed 

BUFFALO GASOLENE MOTOR CO. CAILLE PERFECTION MOTOR Co. 
1284-1296 Niagara St., Buffalo, N. Y. 1207 Caille Street DETROIT, MICH. 


Buy From Naval Architect 


special boat I can sell you a non-sinkable steel launch com- 
nee wi ngine for half what you pay elsewhere. Has air-tight com 
ments—can’t sink, leak, break or rust. Engine a of simplicity. 
cycle reversible with speed controlling lever. Has only three moving part 
t. sizes. prices ave every other boat_builder wondering how io it. 
Write me and I'll send you my big Free Catalog. It’s brimful of boat in Complete With Engine—$ 100 
formation you ought to have. Yrite—right now! Address ED. SWINK, 316 Fischer Avenue, DETROIT, MICHIGAN 


MARINE ENGINES paste, a piece of gauze is laid over it, covered with a 

‘ bandage. The dressing is removed after 48 hours. The 

$60to$500 The Engine that | scab is allowed to dry in the air, and comes away in 

Mastered Niagara about a fortnight, without leaving a scar. If any trace 

The World's Standard Two-cycle Marine Motor. of the tattooing then remains, the treatment is repeated. 

Ten sizes; one, two and three cylinders; 3 to 25 The discoverer claims to have applied this treatment in 

rse power. Exclusive 1912 improvements. a great many cases, with perfect success.—Philadelphia 
48-page Practical Treatise on Marine Record. 

Engines free—a valuable reference book. 


THE vanno MACHINE & FOUNDRY CO. China uses 400,000,000 ib. of tea every year and ex- 
Jim 8 Hubbard Avenue, Cleveland ports 200,000,000 Ib. 
Agents ‘principal Cities and Ports. 


On Honor 


| FOR FAITHFUL SERVICE | 


you can depend on a Lockwood Ash Motor every time. 
Built on honor—sold on honor—made RIGHT from 
design to the finished details. Schebler Carburetters— j 

Columbia Multiple cell batteries—Never-miss igni- 
tion system throughout. Three horse-power to 4 


— A Square Deal—A 30 Day Trial = 


Our handsome new 1912 catalog tells of our liberal test offer and 12 months 
Guarantee—of the service we give all customers. Send TODAY for this—it is mailed free. 


LOCKWOOD ASH MOTOR CO., 108 Horton St., Jackson, Mich. 
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14 fi. Hydroplane, Equipped with 6 H. P. Two 
Cylinder Gray Motor, Speed 16 to 17 Miles per Hour 
H. P. Gray Motor, same as in- 
stalledi in this boat. Great value 
perfect design and highest 
absolutely guaranteed. 
Complete outfit 
Immediate delivery — Gray Motors 
are made in the Largest Plan’ 
in the World Devoted Exclu- 
sively to the Manufacture of 
2-cycle Motors, We make 
quick shipments—satisfaction 


guaranteed. 
*55 


H.P. single cylinder of the same model. 
WRITE TODAY FOR BIG ENGINE ‘BOOK 


Same high quality—complete outfit 


Some Impor- 


ASST SUPERINTEN 
$2500 A YEAR | 


Would You Pay $2 a Month 
for a Better Salary Every Day? 


—for a chance to show what you’re 
REALLY WORTH. Would you 
pay $2 a month for the difference 


between failure and real achievement, be- 
tween a common job and a BIG SUCCESS? 


Then Sign the Coupon and Let Us Send You the 


New Cyclopedia of 


light machinery ora ts ynamo it can't be beat. 
- he engine is complete with coil, switch, 
plug. wire, mixing valve, tank, pipe, crank, 
and muffler at these prices. Can you beat it? 
Get one for the washing mac “hine, the home 
work-shop, or the boy’s experimental work. 
At least, send for our free circular. 
THE ELGIN WHEEL & ENGINECO., 
112-114 Douglas Ave. ELGIN, ILL. 


STUDIES WHILE IN ARCTIC EXILE—One of the 
most remarkable stories of Siberian exile has just been 
made known in Moscow. It concerns Professor Zen- 
zinoff, formerly of the Moscow University, but now 
exiled within the Arctic circle as a result of his sym- 
pathy with political reforms. 

It seems that when he arrived in the frozen wilds, 
far from the haunts of men of culture, he noticed many 
interesting scientific facts that gave him an idea of 
ow to maintain his mental equilibrium in the strain of 


BAY STATE MOTORS 


“Perfect Simplicity’’ and “‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. fe also furnish castings for 
these motors. 


BAY STATE | MOTOR WORKS 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . . 30 Ibs. 
6H. P. Double Cylinder . 
12H. P, Four Cylinder. . . 1 
Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
Kspecially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings. 
THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


2 to 45 H. Oper- 

fee-all boat THE WORLDS SIMPLEST od by anyone, 

Complete Outfits ready for Rowboat or Schooner. GUARANTE ED. 
ELVE YEARS building, ot VALVE success with THE ONE 

TYPE. Write to Originators of VALVELESS for new “ MARINE 

BOOK.” a liberal Educator to all, 

LACKAWANNA MPG. CO., Lackawanna Bidg.. Greenwich & Liberty Sts., §.Y. City 


Contains valuable information about marine motors. Describes our line of —- - 
high grade motors—3 to 36 H.P. 1, 2 and 3 cylinders—motors for beats of all tant Sub; ects 
sizes—canoes—speed—work and pleasure boats—yachts and large cruisers. ~ Cov 
GRAY MOTOR CO., 592 Motors Bidg., Detroit, Mich. 
Handling Men 
Figuring Costs 
JUMP SPARK “ Do Strength of 
$20 Let Baby It ‘loors 
“BABY” isa H.P., gas or gas- Strength of Walls 
oline engine. oounds and for running Strength of 


Beams 
Roof Trusses 
Roof Coverings 
Ventilation 
St Const 


oadbeds 
Tunnel Construe- 
i 


tion 
Railroad Finance 
Bridge Building 
River and Har- 
Improve- 
ments 
Wind Pressure 
and Snow Loads 
House Drainage 
and Sanitation 


Cement and Con- 
erete Building 
Water Power and 
Water Supply 
Irrigation 
ineering 


Hauling Power of 


Locomotives 


hal in handling 
n detail in the 


Civil Engineering 


a work that every railroad employer, every man in 

i construction departments of 

enterprise, every foreman and super- 

ent in mill and factory, should have as a quick 
and ready reference. 

This great practical Cyclopedia is not a dictionary 
of disjointed facts, met a dry and technical work, but 
a clear and simple exposition of every phase of civil 
engineering—a history of the tried and tested experi- 
ences of the greatest railroad and industrial engineers. 
For these eight volumes teach the handling of men as 
well as the strength of stone and steel; they describe 
modern feats of irrigation as well as the building of 
mills and factories: the latest triumphs of cement and 
concrete construction as well as the laying of tracks of 
steel over mountain and plain. These eight meaty 
volumes are handsomely bound in half Morocco and 
contain 3900 pages, with over 3000 illustrations, fold- 
ing maps, diagrams, etc. 


Shipped Free —— Express Prepaid 


We want you to at least see these books. We want 
you to judge their worth. We want to send them to you 
at our risk, express prepaid, for you to examine at your 
leisure, and then if you don't believe them to be 
actually worth twice the price we ask, if you don't be- 
lieve them to be worth to you twelve times §2.00 a 
month, then simply send them back at our expense. 

e fact that you can return these books if not satisfac- 
tory is our absolute guarantee that they are all we claim 
them to be. 


Another Great Offer 


With each set is included a year's Consulting Mem- 

bership entitling you to the advice of our business, engi- 

ering and law experts free. ‘This will give you practical 
working problems which are too specific to be taken wy 
cyclopedia. There will be no limit to this service. 


aeale problem solved ir yu might be worth move than the first cost of 
the books nc 


Order 


American School of iaeeiiaeilae. Chicago, U.S. A. 


the be 


AMERICAN SOHOOL OF CORRESPONDENCE: 


Please send set of Cyclopedia of Civil E ngineering for 7 
examination. 


FREE 
month until I 


he books subject to your or: Jer. 


days’ 
I will send $2.00 within 7 days and $2 
have paid $24.30; otherwise I will notify you and hol 
Title not to pass until fully paid 
Pop. Mech. 5-12 


ADDRESS 


EMPLOVER 
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ROBERTS MOTORS 


THE MOTORS THAT NEVER BACKFIRE 
FOR AEROPLANES FOR BOATS 
MOTORS THAT INSURE SUCCESS fj MOTORS THAT GIVE REAL SERVICE 


PIRATE II 40 H. P. ROBERTS 


The power plant of Pirate II is a 
ROBERTS 4P-40 H. P. motor which was 
built in 1908. Four seasons of constant 
racing service have proven the real worth 
of ROBERTS quality. 

Built in ten sizes. 3to125H.P. 1to6 cylinders 


Our Marine Motor Catalog will be mailed 
upon request 
7 


—=THE ROBERTS MOTOR CO 


1419 COLUMBUS AVE.,SANDUSKY OHIO 


MVLLINS CEDAR CANOES 


C. 0. HADLEY, FLYING WITH HIS ROBERTS 4X-50 
H. P. AVIATION MOTOR, AT MINEOLA, N. Y. 


Over fifty motors in actual flight 


Two sizes—4 cylinder 50 H. P. 
6 cylinder 75 H. P. 
\ Ask for our Aero Motor Catalog 


years covered by his sentence. 

So he wrote to the head of the Yakutsk Academy of 
Science asking for the necessary instruments with which 
to record his Arctic studies. The data he collects will 
be placed at the disposal of the Academy; so that, while 
he is gratified by the maintenance of his interest in life, 


CANT SINK 
science will gain by a considerable addition to the rec- 


Famous Yale and Harvard models — highest ords of meteorology within the* Arctic Circle.—The 
grade materials — finest finish—the strongest Pittsburg Post. 
canoe built. In each end is a Mullins Buoyancy 


Pad, which has sufficient buoyancy to float a : 
capsized, water-filled canoe and keep two people afloat. O 2 4 
No other canoe on the market has this essential feature. U ¥ x nae x Me 
We also facture steel | hes, row boats, etc. MART OTORS com 
THE W. H. SALEM, OHIO © GUARANTEED FOR LIFE. 
5 — Send for complete marine engine book FREE. 
= AMERICAN ENGINE CO., 419 Boston St. Detroit, Mich. 


Now Try a Kerosene Marine Engine 


No danger of fire or explosion. No Backfiring. No torch or super heated heads required. 
Uses Kerosene in cold state. 4 port construction; Two ports devoted entirely to fresh air 
supply. Economical, uses 64 parts air to one of Kerosene. Perfect combustion. No carbon. 
Positive ignition. No carburetor or carburetor troubles. 


Long Stroke UTICA Kerosene Engine 


Made in 1, 2 and 4 cylinders. 1% to 22 H.P. 


The only pay Long Stroke Kerosene En LONG STROKE produces MORE 
POWER ER SPEED, LONGER LIFE, NO VIBRATION. Investigate before order- 
ing. I, Year rotective guarantee. 30 days trial in your boat. Shipped complete ready to 

different catalog describing this different engine, sent upon request. Write today. 


SOME EXCELLENT TERRITORY OPEN FOR AGENTS. 


XARGIL MFG. CO. 112 Lafayette St., UTICA, N. Y. 
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" One Minute Post Cards— 
uit One Minute Profits— 
‘FREE 
= One Minute to Investigate 
$11% 
A DAY 


To wear good clothes—to have plenty of coin—to 
: be prosperous and look it—to have a business stand- 
ing in the town. That’s the ambition—the dream 
' of every young man—your dream! We make it come 
true! We give you a free suit—a free chance at 
‘the big money—a free right to be stylishly dressed. 
” How? Just by being our agent. Just by 3 


showing your friends the swellest samples— 6-Lb. 

the snappiest styles—the dandiest values at 

lowest prices ever heard of. Big outfit Portable 

and finest cloth samples free. You don’t Post Card 
} work for the order; you just take it. Gallery 


only part of your time. No hard work. No 
money — no experience — nothing needed 
but willingness to show our samples. Suits 
$8 up. Satisfaction guaranteed That is what Pinel 


Diego earned over 


and above all hotel 

bills, railroad fares, In THREE MONTHS 
and other expenses 
while traveling in 
Mexico. Brownin of Miss., says: “Made $16.70 
in two hours.” illiam Baker says: “ Made vi 
in 6 hours. It’s the thing the people want.” J. N 
Weidow writes : *I made $10 in only one and one-half 
hours work.” Hundreds of similar letters and reports 
tell the records of quick, big, easy profits with the 


We Prepay All Express Charges 


No matter what you are doing, we want to send 
you some swell togs—a suit free and tailored to 
your own measurements—and specially finished 
to make your friends and others order quick. 

Your name and address brings sample book, 
tape, directions and details of the most astound- 
ing offer ever made. Don’t go to bed before Js» 


writing for this big offer. 


Lowest Prices—Easiest Money 
for agents. $11 to $15 a day easy. Allor 

3 Knickerbocker Tailoring Company, Dept. 58, Chicago 


—= 

66 
— The New York fire department officials are considering Mandel Photo Post Card Machine 
the proposition to equip the fire companies with an oxy- A new business of tremendous, immediate and unlim- 
a acetylene torch outfit to cut through steel and iron doors ited money-making possibilities. No experience 
ih or bars when they impede progress in fighting fire, as was collect pro no canvassing —no waiting on deliveries to 
‘ll the case at the Equitable Building fire. llect profits. Pleasant, healthful, vitalizing, out-door 
hile all or traveling or at home. Won- 
3 erful, new photographic discovery —a new scientific 
life, Self-Silver Plating of metal inthe househo process — excites interest, arrests attention, compels 
rec- such as faucets, door locks, knobs, keys, trunk-trimmings, etc. Price, 25¢ per immediate orders from every onlooker. Big, quick, 
The CHEMICO, 2079 Mapes Ave., NEW YORK clean profits at private homes, parties, picnics, on the 
street, in the country, in small towns, in great cities, 
at fairs, carnivals, conventions, jollifications, insti- 

TRY A FLOOR SCRAPER FREE tutes, reunions, et. ete 


Photos Direct on Post Cards— 
No Plates—No Films 

A wonderful machine that takes, finishes and delivers 
three original photo post cards per minute RIGHT ON 
THE S where you take them. No rent to pay— 
no profits to divide with anyone. A cash business of 
pleasure and a great volume of profit. Machine is 
everything in one—a complete 

6-Lb. Portable Post Card Gallery 
500% Profit and no Expense. A chance to travel and 
see the world— make your expenses and a lot of money 

sides. A new high-class business, representing the 
opportunity of a lifetime—a chance for any man, 
young or old, without experience or large capital to 
own and control a splendid, permanent high grade 
business, earning from $2000 to $5000 a year profit. 
Within one week from today, you can, if you will, own 
such a —r ¢ and be making that much money over 
and above all expenses. Write today for complete 
FREE INFORMATION. 


$26 is the Total Investment Required to Start 
This Big Paying Business of Your Own 


Sale of eupplics that come to you with Outfit practically 
gives you back entire investment—and you have the busi- 
ness clear and fully established. You begin making money 


FOR 10 DAYS 


If you aren’t satis- 
fied that it will do 
as much work as3_ } 
men by hand, ship it 


back to us. Free Trial Offer 
MONARCH MFG. CO., 505 — Bidg., GRAND RAPIDS, MICH. 


Get the Real Truth About 
KEROSENE ENGINES 


A Perfect Kerosene Engine for farm use at last! Actually 
gives 25 to 30 per cent more power from the same amount 
of fuel. Earnsitswhole cost ina year by saving in cost to operate. 

Get Posted on the UTICA—the Only Long-Stroke Farm Engine. 
Absolutely nothing like it on the market. A size and type for 
every purpose. Ten-year guarantee, Free Service Bureau of 
experts. 

Yite fos FREE Eagine Book 30 days’ Trial; extra 
and Specia’ er e 
handsomest and most valu- liberal 
able farm engine book ever 
— po and full particu- 


E SENT, iste profits WRITE Complete information FREE, 
“ everything. ADDRESS EITHER OFFICE 

On THE CHICAGO FERROTYPE COMPANY 


99 Lafayette St. . 
Utica, New York (10) 


213 Bidg., OR Dope Public Bank 
CHICAGO, ILL. ciry., 


Please Mention Popular Mechanice 


( 
. 
¢ 
L 
$8100 Profit 
\ et our catalo 


HIS is “YANKEE” Hand Drill No. 
1545. Length, 16 in.; weight, 
4 lbs. Three-jaw Chuck; capacity, 3 in. 


Two Speeds; changed by 
———_—s lever at hub of crank, in the 
fractional part of the revolution, 
and at any time, without remov- 
ing drill for work. J, 
Five Adjust- — 
ments; controlled 
by Shifter between 
the small gears (in- 
dicated by arrow), 
N and changed at a 
Werking Over. finger-touch; as 


in Close 
Quarters. Every follows : 


move of the First notch — Plain | 
Snd back, causes Drill; Second notch siectricalwWork 
the bit to cut con- —Left-hand Ratch- In tight corners, 


the Double 
tinuously. et; Third notch — Ratchet bores 
Right-hand Ratchet; Fourth 
notch— Double Ratchet; Fifth crank were pos- 
notch — gears locked. 

The DOUBLE RATCHET isa big time saver and 
convenience when work is in close 
quarters: Every movement of the 
crank, forward and back, causes 
the drill to cut continuously. Twice 
the work is done, compared with 
a single ratchet. The drill is 
advanced as speedily as with a full 
revolution of the crank. 

The Side Handle is removable and 
is made with a bit for use as a screw- 
driver 
for the 


4k 
| 
Under a Wagon. No SCTVESAS than Ratchet Brace 
need totake the gear- 4 Maga-. 
frame off, in order to zine for drills; it is detached from the 


drill bolt holes. frame by the milled nut. 


“Yankee”’ Ratchet Hand Drill, $4.75 
No. ae-Ta Chuck. No. 545—Twe-jaw Chuck 
Your dealer can supply you 
Write for ‘YANKEE’ Tool Book,” showing the var- 
ious styles of Breast and Hand 
Drills, and ether ““YANKEE” Tools. AUTOMO- 
BILISTS— Write for “‘* Yankee’ Tools in the Garage.” 


NORTH BROS. MFG. CO., Philadelphia 
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Pays for itself in bakings saved 


Put the Boss Oven on top of your oil, gasoline 
or gas stove. Put in your biscuits, bread, roasts, 
and watch them through the glass without open- 
ing the door—without even stooping. You can’t 
realize how convenient the Boss Oven is until 

‘ou use it. The baking is 4 chilled or jarred. 

here is no more burnin “falling.” The 
glass is guaranteed not to from heat or to 
steam up. Be sure you see the name “ Boss” on the 
front. 260,000 now in use. Write today for free Boss 
Catalog and Recipe Book, which shows all the new 
styles and gives 16 pages of new recipes. Address 


IMITATION Ns 
LOOKS LIKE A DIAMO 
Lg WEARS LIKE A DIAMO 


A Marvelous 
Synthetic Gem 


Thegreatesttriumph of 
the Oxy-Hydrogen Fur- 
nace. Will cut glass. 
Stands filing, fire and 
acid tests like a diamond 
—guaranteed to contain 
no glass, Remoh Gems 
have no ite, foil or art- 
tificial cking —their 
brilliancy is guaranteed 
forever. One thirtieth 
the cost of diamonds, 
Set only in 14-karat, 
Solid Gold Mountings, 
Sent on approval—your 
money cheerfully refund- 
ed if not satisfactory. 

Book in Colors Free 


Write for our De-Luxe 
Jewel Book, handsomes: 
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The Most Convenient and Econom- 
ical System of Accounting 


Saves time in the office. Costs less to 
maintain than Card Systems or Bound Books. 
Prevents errors. Economizes Room. Sim- 
plifies Work. Used by 60,000 Progressive 


Business Houses and by Professional Men 
for their Records. 


Methods in any business. Illustrates 40 different Record 


Sent without charge. Mail the coupon 
JOHN C. MOORE CORPORATION 
Established 1839 


INSTRUCTION BOOK 


This 160 page book gives full directions for installing Moore’s Modern 
explains exactly how they are used. Makes everything plain. 


740 Stone Street, ROCHESTER, N. Y. 


Forms and 


A corps of divers in connection with the Paris police 
for the purpose of carrying out rescue work in the 
Seine is to be created. The corps, which will be at- 
tached to the river police, will be provided with a spe- 
cial boat containing diving dresses and other necessary 
appliances, all of which are ready for use.—London 

selling our wonderful sign 


aily Graphic. 
$50. A WEE letters for office windows, 


AG FN store fronts and glass signs. Resembles finest 


gold leaf. Easily applied. Every firm wants them. 
MAKE $20.00 A DAY 


METALLIC SIGN CO. , 406 Clark, CHICAGO 

With our‘ “Diamond” Machine. Takes pictures 
H T NEG ES 
Buttons, all sizes. An y can operate. 
Circulars FREE, WRITE Now. 


International Metal & Ferrotype Cony 
Dept. B, Chicago, Ill. 


Samples free. 


Postals-andg 


| Amazing Profits 
In Mushrooms 


Anybody can add §8 to §40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 

IMPORTED 
VALLEY GEMS from FRANCE 
. SEE THEM BEFORE PAYING! 
These gems are chemical! white sapphires 
—LOOK like Diamonds. Stand acid and 
tire diamond testa. So hard they easily 
scratch a file and will cut glass. Brilliancy guar- 
anteed 25 years. All mounted in 14K solid gold 


Gamond mountings. Will send you any style ring, pin or stud for 
examination—all charges prepaid—no money in advance. Write 


f WHITE 


Light for all your buildings at any 
hour of the night or day. No danger 
of fires or explosions from lamps or 


lanterns. No lamps to clean and fill. 
And with all its advantages 


Electric Light Is Not Expensive 


Burning all 50 lights of the Fairbanks-Morse 
Low Voltage System for 5 hours would only 
cost about 10 cents for fuel oils. You would 
seldom burn all lights at once hence this low 
cost would be much reduced. 


Catalog No. CD449 describes this 
simple, reliable, GUARANTEED 
pliant in detail. Write for a copy. 


Fairbanks, Morse & Co. 


900 So. Wabash Ave. Chicago, Ill. 


y for free illustrated booklet, special prices and ring measure. 
VALLEY GEM CO.., Dept. E 901 Saks Bidg., Indianapolis, 
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FOR SALE 
Electric Railway and Lighting Plant 


N electric interurban, 15 miles long, in fine physical condition, with a 
profitable freight and passenger business, and a profitable and rapidly 
growing sale of light and power is for sale. Road belongs to an estate which 


must be settled up, hence an unusual opportunity is offered to acquire 
a valuable property at about one-half of what it could be duplicated for. 


An extension of 10 miles in one direction and 12 miles from the 
other terminus can be made to advantage if buyer desires to enlarge his 
territory. Easy building; no engineering difficulties. 


For full particulars wire or address 


ELECTRIC RAILWAY ESTATE 


Care Popular Mechanics Magazine 318 W. Washington St., CHICAGO 


Published Monthly 


on the Fifth of the Month Not a dull Cartoon 


Cariloons, can be found among 


the whole two hundred 


Practically every cartoon printed in 
America by any daily or weekly paper 
comes under consideration in each 
month’s selections. 


Foreign wit in caricature, non-political 
cartoons from all sources, besides the 
scores on current politics, and special 
pages devoted to famous cartoonists, are 
features each month. 


FOR SALE BY NEWSDEALERS 


Published by 


_ 15 Cents a Copy. $1.50 Per Year H. H. WINDSOR, 320 W. Washington St., Chicago 


| 
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Forgetfulness—the Cause of Man’s Inefficiency 
Perfect Memory—The Key To Success 


A man’s best possession is a perfect memory because the 
secret of business success depends quite as much upon a well 
developed ability to retain a vivid memory of perceptions and 
experiences as it does upon “hustle.” In social life a good 

memory is the fundamental pre-requisite to brillancy inconver- 

sation and the confidence of our acquaintances. Good memory 

is the stepping stone to responsible, honorable, high salaried po- 

sitions, and without the ability to remember, you can never hope to 

make good. A good memory, however, is nota gift—peculiar to some 
few—it is the resuit of training—you can acquire it. 


The Dickson Method of Memory Training 
Will Make YOU “Forget Proof” 


Ten minutes a day of your spare time will give you this 
training and not interfere with your work in any way. 
My course is not a theory, but aperedy and absolutely scientific method of easy practical home lessons 
which anyone can readily understanc and master, It is the resultof many years of personal contact 
with thousands of students as their instructor in leading schools and colleges, searching their de- 
veloping minds for means of strengthening their memories. My method of memory training en- 
ables you to classify impressions, ideas, names, facts and arguments without effort—trains you to 
think on your feet—to overcome self-consciousness and bashfuiness. My system of memor: 
transformed thousands of failures into successes—it will make you ‘‘forget proof.’ 


America’s fore- 

most authority on 
Memory Traiuing 

and Principal of the 
Dickson Memory School, 
Auditorium Bid..Chicago 


Mail Coupon! Before You Forget 


Prof. HENRY DICKSON, Principal, 


particulars how to 


also full 


Dickson School of Memory,7054 Auditorium Bid., Chicago 


De Luxe Book of Facts, “How 
to Remember”, Absolutely Free 


It explains clearly the course that has 
raised thousands 


Don’tdelay. Age,education,vocation or place who desires 
residence makes no difference. 


How To Get A Free Copy 
of This Valuable Book. = 


“How to Speak in Pu 
of men from failure to great handsomely illustrated, ric 
My free book is the first step. suited to meet the needs of the man or woman 

ires to bea successful public speaker. 
The price of this 1912 de luxe edition is $2.00. 
Mail the Coupon or Postal Today. Write today and learn bow bi 


iblic.”” De Luxe edition 
hly bound. Is exactly 


Send me free Book ‘‘How to Remember,” 


te obtain free copy. 


obtain a free copy cf Dickson's ‘‘How to Speak.” 


BIOLOGIST SAYS FISHES REMEMBER—The 
fact that fishes will return time after time to bite at 
the hook by which they have been caught is often cited 
as proof that fish have no memories. But Yves Delage, 
the great French biologist, has been making some ex- 
periments which seem to prove the contrary. He says 
that fish return to the hook because their greediness is 
greater than the influence of their memory. If you 
place a bright red disk upon a hook the fishes will 


oe KEYS MADE IN ONE MINUTE 
=) by the Harrison Key Filing Machine. The 
reatest invention of the age. Be your own 
ocksmith. Anyone can make a perfect du- 
pienso Pin Tumbler Key. No misfits, saves 
lanks, mechanically and absolutely true. 


TALOGUE 
Sioux Falls, 5. D., Mar. 23, 1912. 


m you we remain, 
ours very respectfully, wer City Repair Shop, 
HARRISON & COMPANY, 81 New Street, NEW YORK 


M, One man invested his 


SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 

You can make money repairing tires 
and tubes as evening employment. 
As an independent occupation, you can 
turn out thousands of dollars gross 
business per year. We furnish complete 
instructions. Investment small. Write 
for information. 


Haywood Tire & Equipment Co. 


529 N. Capitol Ave., Indianapolis, Ind. 


Homes Made Beautiful 
for 3 Cents a Day 


Your home can be furnished like the homes 
that youenvy. You can have anything wanted, 
and have it at once. 

Furniture, Carpets, Draperies, Dishes, Refrig- 
erators, Baby Cabs—your choice of 3,000 articles. 

Things are shipped on 30 days’ approval. 
You have a month to decide about buying. 

What you keep is charged on open account. 
You can pay as convenient—a little each 
month—by saving a few cents daily. 


Ideal Credit 


_ . We don’t use the old-time contracts. There is no 
interest, no security, no red tape or publicity. 
Our credit prices are exactly our cash prices. 
are 30 to 50 per cent below store prices. 
_ We have one million customers who buy furnishings 
this way. Please let us show you why. 


3,031 Bargains 


Our latest Bargain Book shows big, beautiful 
ictures of 3,031 things for the home. We mail it free. 
Just send your name and address—a postal will do— 
and the mammoth book will be sent you. Write us now, 


They 


Spiesel.Mas. Stern ©. 
L 3105 Wall Street, Chicago _| 
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MAKE MONEY HERE DROP DEAD ONES. AWAKE ! ipa LEARN the NEW WAV 
AG NTS GRAB THIS NEW INVENTION ! 

® THE 20th CENTURY WONDER 

Get started in an honest, < clean, reliable, money-making business. Sold Es 


money: guarantee i> 
World’s ift realized new invention. The BLACKSTONE 
WATER P ER VA UM MA SSAGE MA forthe home. Nocostto 


tone! life-time. Price — reach of all. No competition. New field, 
ew 

Dy 
ling 


andf EL 
patents Big entitled, 
Power and the Love 
i= Investigate now, today. 
Postal will do. 
awaits you. Address 2 
BLACKSTONE MPF’@, CO. 
1 452 Meredith Bldg. TOLEDO, 0. 


The Best is Cheapest, and 
Our Pony Receiver is Both 
Powerful t d with 
position Shells. These receivers challenge all 
competitors. Can an be weed for or general 
If two of these Receivers are without batteries, 
conversation can be carried on at a distance of over 
150 feet. Money back if not satisfactory. Price 40¢. 


TIME SAVED 


Is 
PROFIT GAINED 


Whether an electrician, Ma- 
chinist, Plumber, Repairman— 


insist on a 


By mail 7e extra. Send 4c tage today for our 

° wonderful 196 page eyelpecte ia 10, containing 

over 450 illustrations and 1500 different articles in 

emco rl the Wireless, Electrical and Experimental line. 


ELECTRO IMPORTING COMPANY 
233a Fulton St., New York City, N. Y. 


Use it Any time — Anywhere. 
Ask your dealer or write us 
direct for our new catalog. 


THE TEMCO ELECTRIC 
MOTOR CO. 
77 Sugar St. LEIPSIC, OHIO 


ANY. Standard Fi ittings — Supplies 
Second Edition 1912 Catalog “S.” 
= A perfect Hand Book on Models. 
Free on request. 
ight 3 foot ne all original. Curtiss Hydro, (rises from the 
Perfect 110 Volt 50 wan penton, Mono; aplane. Nieuport very 
as righ double chain rive. ntoinette. eriot. 
Electric oe 90.58 1000 foot White Racer. White Flyabout. 
(Six inch size.) An eight ‘an .50. For Bracket or Th 
agg conceivable adjustment ; no better fans made. White Aeroplane Co., 337 Adams Street, Brooklyn, N. Y. 
prepay express, and include free double-covered silk cord 
fans toys-—same price. Sl sae || cease to take it after being caught seven or eight 
faction guaranteed or Also small motors, times. If you Sar the color of the disk the fish 
Torches, toasters, will return indefinite The red disk made an impres- 
Gre Pigtagiiee irons, bell ringers, etc. sion on the fish’s memory—slowly, it is true—and when 
ulus 168 Summer St, BOSTON, MASS. —_ 7 the danger signal it avoided it—The New 
or orld. 


namo -%. will operate induction coils, 


ELECTR! House Lighting Plants, Telephones, Dynamos, Fans, 
Lam hi ao nes, Motors, Meters, Batteries, Belts, Bells, 
charge storage batteries, elec. 


Books. Catalog 3c. lectrie Works, CLEVELAND, OHIO. 


experimenting. As motors they will operate 
is, emery wheels, and other 
useful appliances. 
18 watt dynamo-motor 


40 “ 
Send 2cent + for catalog of wireless apparatus, 
trains, electrical supplies, novelties, tools and books. 

LOOMIS ELECTRIC CO, 
Halsted and Harrison Sts., CHICAGO, ILL. 


ICAL NOVELTIES 


We are Western Agents for The Electro Importing Co. 
Same pp ame Prices. We also carry a com- 
plete stock of electrical supplies, trains, toys and pocket 
cigar lighters. Send 4 cents in stamps for atalogue. 


SAVE TIME, ENERGY AND STEPS ANDERSON LIGHT & SPECIALTY CO. 


140 No. LaSalle st. “ent. CHICAGO, ILL. 
By using the 


Holtzer-Cabot 
28 Automatic Desk Set 


JUST THE THING 
FOR THE BUSY MAN 


who wants to talk to twenty 


The most wonderful and fascinating study of the 
age. Everybody should have a copy of the new 


“VOLTAMP ELECTRICAL PRODUCTS” 


different eo le in twen! our 112-Page Catalog, now ready. The most complete and rami 
" bis ty book ever issued. Full of illustrations and descriptions of vo MP 
different places ! Novelties— Motors, Dynamos, Telegraph and sage a 
Write for Bulletin 148M trical for the experimenter. he greatest ay of MIN ATUR 
ELECTRIC RAIL WAYs ever shown. Catalog 
The Holtzer-Cabot Electric Company coupon sent only for 6 cents in stamps or coin. ‘(No postals answered.) 


Brookline, Mass. and Chicago, Ill. VOLTAMP ELECTRIC MFG. CO.. Voltamp Block, BALTIMORE, MD. 


| 
= d i 
Margwarth, Pa., writes. “lam making $19.00 per day. shea, irst order 
12, second 36, third 72, Schermerhorn, Ia., orders eight dozen machines first 
month, Shaffer, Va., “selling 4 out of 5 demonstrations.” Vaughn, Wash., Na 
r& 0:ders one dozen, Four days later wires “Ship 6 dozen by Spain, 
/ j~ “y Tenn., started with sample. Orders one dczen, then 2 dozen, next 3 dozen. Lewis. Z fe 
Ind., sells 3 machines first hour. Says “Best article he ever saw for merit and 4 : 4 
money-making.” No experience necessary. Territory with protection given free ‘we / 
mY bf 4 | The. = 
NINA — / 
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Send for Our New 
Catalog P26 


It is pocket size, contains 200 pages, measures 
44% x84", can be carried in the pocket, and hasa 
mine of information to impart in clear, concise, 
understandable language. 


74 At Means Money 
Saved 
toYou 


to have one to consult 
when you want to buy 


Bells, Push Buttons, Batteries, Telephone and 
Telegraph Material, Electric Toys, Burglar and 
Fire Alarm Contrivances, Electric Call Bells, 
Electric Alarm Clocks, Medical Batteries, Motor 
| Electrically Heated Apparatus, Bat- 
Battery Gauges, Wire- 
Instrumente, Ignition Supplies, etc. 


Do not wait until some other time, but sit 
down now and send your name and address, 
and get the best pocket edition electrical cata- 
logue published. It costs you nothing. 


MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place CHICAGO, 114 S. Sth Ave. 


MODERN 


“The Electrical Magazine for Everybody” 


For the Novice, the Amateur, the 
Experimenter and the Student. 
"THE brightest and most interesting “ plain English” 
electrical monthly magazine published, nearly five 
years old. 112 to 144 pages monthly. New departments 
on aeronautics and “ with the inventor.’ 


THE AUTHORITY ON WIRELESS 
THE magazine to read if you want to kee ep up-to-dare on 
wireless and_ progress in electricity ith one year’s 
subscription to Modern Electrics for a limited time only we 
are making the following:— 
THREE OFFERS 
BLERIOT MODEL MONO- 


PLANE—GUARANTEED 
TO FLY FREE. 


MARBLE'S POCKET 

SCREW_ DRIVER and 
Prest-o-lite Key. Three sizes 
of blades locked in nickel 
lated handle which closes up 
ike a knife. Closed 3% in. 
Open 5 in. Just out and it’s 
a dandy. FREE. 


DOUBLE MAGNETIC RE- 


1000 to 2500 re »volutions per 
minute. FREE. 


= $1.50 TO-DAY in cash, stamps or M. O. and get 
MODERN ELECTRICS for one year and your choice of 
the above offers prepaid ABSOLUTELY FREE 


Money refunded immediately if not pleased = every Way. 
MODERN ELECTRICS 
per Copy Ast is limited) $1.50 per Year 


LIVING WIGS—A Sudapest physician has in- 
vented a living wig for bald persons. Hairs are fastened 
beneath the scalp at the rate of 300 to 500 an hour by 
means of tiny gold wires, the operation being practic- 
ally painless. The transplanted hair can then be 
washed, brushed and combed without discomfort. Such 
wigs are said to last for many years. The idea was 
recently demonstrated before the Royal Medical Society 
at Budapest.—The Brooklyn Eagle. 


BIG CATALOG 


Mailed for 6c. or coin. “pick ou de- 
1 duct from first order of $1.00 vEM EY 
| on ANYTHING ELI by 
i) this big catalog. 75 pp. Wireless Instruments 
for commercial and experimental use; 20 pp. 
re slegraph | Insts. ; ; 30 pp. motors and dynamos all 
sizes; 15 pp. fl inis lamps: 115 pp. Mirroscopes, 
plants, railways. tool | 


J. J. DUCK, 422-424 St. Clair St., TOLEDO, OHIO 


Electrical railways, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec: 
trician. Send for our complete catalog ‘‘B.’’ 


The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 


6—1 20 H.P. 


110 V “ 1800 “ “ “ 
2300 “ “ “ “ 
1800 “ “ 


Write full particulars and if possible, send 


Our Repair Dept 


enable you to a 
your needs—we can supply te to your comp 


The F. Bissell Company, 226-230 Huron St., Toledo, O. “‘ The House with the Stocks” 


its facilities. No 


Special Sale of Strictly New D.C. Motors sec 


40—1, 20 H.P. yey 1000 to 1800 speed Peerless Motors, each $ 5.05 


—original crates—prices 


til Friday, May 31st. 
rf COME QUICK. 


7.10 | We Buy As Weill As Sell 


We will buy for cash, or trade for other ~po oy or supplies, any used electrical machinery you wish to sell. 
otos. 


—hasa bene dee reputation for its efficiency in high-grade rush work. A trial will 
atter where you are located or what 


m 
ete satisfaction. Write for Bargain Bulletin No. 25. We do not deal in Toys or 
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Herman's U. S. Army 
Marching Shoe 


Best of All for Outdoor Wear 


This handsome, snappy shoe 
is built on a last designed by 


Army Surgeons and the 


leather and workman- 
ship were specified by 
——, experts. Years of 
proved this 

ches the best for the greatest 
number of enlisted men to 
wear outdoors wherever the 
flag floats. We have made 
hundreds of thousands of 
pairs for the War Dept. 
and the itia, and 
such an enormous civil- 
ian demand has 
come_ through 
merit that we are 


Best Russet 

Shrewsbury 

Calf uppers. 
Easy, pliable 
innersole; bellows 
tongue; Texas 
unscoured oak sole, 
box toe, solid leather 3 
throughout. Gov’t Stand- pair express 
ard inspected workman- prepaid for 


ship. A World Beater. “ae ? 5 
Sizes 5 to 11 inclusive; and return your money A Azo 


mediately. 
Ask your 
dealer, If he 


Widths, C, D, E, and EE. if you are ot delighted. 


JOSEPH M. HERMAN & CO. 


Army Contractors 
155 Lincoln St. BOSTON, MASS. 


Stop Shouting 
Over the ’Phone 


Don’t let everyone hear what 
you are saying. Have your 
*phone equipped with 


The Telephone: Mouthpiece 


Made of alum- 
Fete which enables you 


sanitary. to talk as low as 
Properly a whisper and 


insulated 


still be plain- 
ly heard by 
the party to 
whom you 
are talking. 
j Thousands 

in use. Espec- 
ially adapted 
for long distance 
conversation. 
Guaranteed as represented or your money 
refunded. In ordering, please state what 
make ’phone you are using. 


The S. & M. Electric Co. 


MANUFACTURERS 


475 Monadnock Bldg. Chicago 


—] 


The industrial schools of Prussia, says a trade journal 


in commenting on the lack of trained workers in Amer- 
ica, had 400,000 pupils in 1908—nearly 14 per cent of 
the population. t about the same time only two 
cent of the population of the United States were being 
trained in a similar manner. 


WANTED 


Salesmen.and Saleswomen 
to Earn $50 Weekly Selling 


KWICKSHARP 


Automatic Knife Sharpener 


Just the article that housewives, restaurant, hotel, 
cafe and lunch-room proprietors have been longing 
for. This wonderful device automatically puts the 
keenest edge on the dullest blade in a moment—and 
what is more astounding it will re-sharpen 
silver-plated a without injuring the 

al 
a TX child can operate “ Kwick- 
sharp” and secure perfect results. 
It is without a fault mechanically 
and guaranteed to last a lifetime. 


SPECIAL 


furnished FREE 
with every ‘*Kwicksharp” which 
makes scissors grinding just as 
easy as knife sharpening. This 
feature alone wit! aid in closing 
many sales. 

Think of the wonderful merits 
of this machine. If you have a fair 
can 

evice, you can make 
Write for Ex- profit actingas our agent. 
clusive Territory If you want to join our army 

of representatives write your 


name on a postal, we'll send you all the particulars and hold 
territory awaiting your decision in the matter. Address 


SPENGLER SPECIALTIES CO. 
214 Olsen Bidg., 37-39 East 28th St., New York City 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 


THIS 18 IN ADDITION to our usual rates for sach contrib- 
uted articles. 

Quality, length counts. 

Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR MARCH, 1912 
First Prize—H. J. ECCLESTON, Norwich, N, Y......-......- $10 
bowen Circles of Large Diameter ' 
Second Prize—J. DE LAMATTER, Aurora, IIl........... 85 
“Shield to Protect Handsaw Teeth in a Too! Chest” 


EXTRA AWARD 
On account of there being five contributions this month 
each of which deserved second prize, we have eee an EXTRA 
AWARD of four additional second prizes, as follow: 
W.C. LANE, No. Ww ilkesboro, N. C. 
“Simple Medicine Dropper” 
EUGENE OTIS, Chase, B. 85 
“A Carpenter's Door Holder” 


FRANK H. MAYOH, Pawtucket, R. I........,.. $5 
“A Drawer Paper Protector” 
CHESTER E. WARNER, Kalamazoo, Mich...............+- $5 


h. 
“Substitute for Thumb Tacks” 

All cepted contributions to our departments, ‘SHOP 
NoTEs” wand “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 

Address, EDITOR POPULAR MECHANICS 

318 W. Washington St., Chicago 
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The 


PLATELESS DAYDARK 


—Patented U. S. and Foreign— 
Pictures Taken Direct on Paper and 
Finished in 30 S 
No Plates—No Printing 

Simple, accurate, self-focused—complete. A 10- 
year-old boy may successfully make Full Size 
Photo Post Cards of any subject at the rate of 
one per minute. 
A Guarantee for absolute satisfaction is furn- 
ished with each Plateless Daydark, and your 
money will be refunded without a single question 
if dissatisfied. The Plateless Daydark and the 
Direct Positive Process on paper is something 
entirely new—something that eliminates all pos- 
sible chance of failure, making every effort a 
successful one. 

Special inducements NOW on Complete 
Outfits, $12.50 to $25.00. 

Write for full information to-day. 

Daydark Specialty Co., St. Louis, Mo. 


Desk 35 


NEW YORK LEADS AUTO LIST—The census 
taken on March 1 shows that there are 342,000 regis- 
tered automobiles in the United States, which pay a 
total license of $2,350,000. Of all the automobiles only 
17,000 are trucks. More than 48,000 automobiles were 
registered in New York State between Jan. 1 and the 
first day of March. New York leads all the states. 
California being second with 29,500, Pennsylvania with 
26,000, Ohio with 25,000, Illinois with 23,000, Mas- 
sachusetts with 20,000, lowa with 19,000 and New Jer- 
sey with 16,000 follow next in order. 


E A PHOTOGRAPHER ree pay! 


The Latest Invention, the GLOBE mens a. om CAMERA, makes 
photos direct on post cards without the use of a negative,in 
less than 30 seconds, automatically. It is simple, practical and 
very easy to operate. No experience in photography necessary. 
The latest invention in street tin type cameras, is our AUTOMAT, 
Mode! B. It takes pictures on plates size 1 3-4 x 2 1-2, auTo- 
MATICALLY. It weighs only 4 1-2 pounds. Price $15. 06, Send 
for 1912 catalogue describing machines and supplies. We are 
the largest manufacturers and distributers of tin type and 
post card machines and supplies in the world. 

THE NEW YORK FERROTYPE CO. (INC.) 
168% Delancy St., Dept. 72, New York City, U.S.A. 

Branch: 1113 So. Halsted St., Chicago, Ii. 


Make $200.00 a Month with 
the 1912 Camera Sensation 


Six entirely different style Pictures, including 
Post Cards, Instantly developed. No experience. 
My New Model Camera is the sensation of the 
Camera world. Twenty years ahead of them all. 
With it you can take and instantly develop be- 
fore the very face and eyes of enthusiastic custom- 
ers, six entirely different style pictures, includ- 
ing POST CARDS, 4 styles of Tintype Pictures 
and Brooch Pictures. You can take either one 
Person or as many as seven personsin one group. The demand for the 
Photographs is universal. Not the slightest experience is required, 
and I send with the outfit everything ready to begin work with. 
The Camera comes to you complete, and you begin making money 
with it the very first day it arrives on any street corner, or where- 
ever people gather. All you have to do is to set the machine up and the 
money starts pouring into your pocket at once. 


Complete with Tripod, 25 Buttons and Frames, 
2= Tintypes and Mounts (24% x34), 25 Tintypes 
a and Mounts (1% x 234), 25 Post Cards, 1 bottle 


Liquid Developer. I will make a generous in- 
troductory offer to anyone who will write for free particulars. 


L. E. LASCELLE, Mgr., 627 W. 43rd St. Dept. 226, NEW YORK,N.Y. 


THESE BOOKS TEACH YOU 


TO BE AN EXPERT 


If you know something of these subjects, and 


want to learn all that can be learned — or even if 
you consider yourself well up in this department 
of engineering—you will find things on every page 
of this splendid set of books that you ought to 
know, a don’t know. Let us send you, for seven 
days free examination, this superb, four-volume 


Cyclopedia of 


Automobile Engineering 
New 1912 Edition 


1,700 pages, 7x10 inches in size, with 1,500 illustrations, full 
pare plates, diagrams, etc. Substantially handsomely 
in half-morocco, printed on ounmnanedie paper, in 

ge, clear type—chock-full of detailed information, facts 
and figures covering the entire field of Aeroplanes, Auto- 
mobiles, Motorcycles, Motor Boats, etc. Even if you merely 
operate a machine for pleasure, you can materially increase 
pour enjoyment through the thorough and comprehensive 
wledge which you secure from these books. When you 
receive this set, and inspect it carefully, you will see that you 
have in your hands all the information that can be obtained. 


We Send This Complete Set for Your 
Inspection Express Prepaid 
—the full set of four volumes—without one cent of expense 
—without obligation on your part—just mail us the coupon. 
We let you keep the books seven days, while you thoroughly 
examine them. Then—if you do not want them—notify us, 
and back the goods come, at our expense. Or, if you wish to 
keep them, you can do so at the special low price of $12.80, 
which we are just now offering them at, (the regular price of 
the set is $20.00). Simply send us $2.00 when writing that you 
wish to keep the books—then pay $2.00 per month until paid for. 
A Few Things Which These Books Inform You On 
Gasoline Automobiles, Explosion Motors, Automobile Mechan- 
isms, Electric Automobiles, Steam Automobiles, ypes of 
Automobiles, Motorcycles, Commercial Vehicles, Automobile 
Garages, Home Repairs, Automobile Driving, Motor Boats, 
Types of Aeroplanes, Aeronautical Motors, Building and Flying 
an Aeroplane, Glossary of Automobile and Aeronautical Terms, 

Self Starters, Electric Lighting Systems, etc. 


You will find a thousand and one details of information 
which will instruct you. If you are at all interested in Auto- 
mobile Engineering, Motor Boating or Aeroplanes you cannot 
afford not to have this splendid cyclopedia. And if you want 
to learn Automobile, Marine or Aeroplane Engineering, these 
books will place you in possession of knowledge and ability 
which will largely increase your wage-earning capacity. 


Don’t Neglect to Mail the Coupon 


so that we can ship you these books at once, by prepaid 
express, as per the above offer. Remember: Not a penny of 
cost to you— if you don’t want to keep them. ail the 
coupon today. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U. S. A. 
Please send set Cyclopedia of Automobile Engineering for 7 days’ free 
xamination. I will send $2.00 within 7 days and $2.00 a month until | 
to paid $12.80, or notify you to send for the books. Title not to pass 
until fully paid. Pop. Mech. 5-12 


Please Mention Popular Mechanics 


7" 
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WANTED 


To competent graduates we furnish a 


We are the Real 


Hangars, Shops and Flying Field 
Foot 64th Ave., West Allis, Wis. 


BECOME — 
.~ MANUFACTURE ANY type aeroplanes and an Aeronautical 
make a specialty of Engineer 
BECOME — 


HYDRO-AEROPLANES | Aeronautical 


= We are booking NOW for Exhibition Flights at Fairs | BECOME— 

= \ and Meets, Aerial Advertising Stunts for Merchants, a Flying 
a Manufacturers, Sane 4th of July Celebrations, Sum- eae 

mer Resorts and City-to-City Passenger Flights for the coming season. FORTUNES 
Exhibition Flights every Saturday and Sunday afternoon, weather permitting. have been made 
Address immediately for particulars: Department No. 20 


Milwaukee School & College of Aviation 


Standard Type Aeroplane Practically Without Cost 


We Teach (GENUINE 
Flying on| GENUINE BLERIOT | Avis: 


Motor Expert 


S. E. Corner of Grand Avenue and 
Fifth Street, Milwaukee, Wis. 


FLY 


WEAR SHOW Tre 
SWELLEST CLOTHES 


EASY $5 a Day—$10 if You 
Try —all or Part Time 


lan—our swell clothes 


talking—wear them and take the 
‘ss prepaid. 


n’ 
his—be first in your town to 
‘oun it! The very first time 
you appear on the street in 
your swell new suit, orders 
will come your way. 


VERY THY 


8 appReEss 


LUXURIOUS TRAVEL—The Russian royal special 
train is the heaviest and the most luxurious in Europe. 
When it was constructed it was devised to stand a 


Cc Mr. Olds’ finest creation —his FAREWELL 
REO THE Fl CAR —with center Cane-Handle Control, 


R. M. Owen & Co., General Sales Agents for 


REO MOTOR CAR CO., LANSING, MICH. 


LYON & HEALY 


25-91 E. Adams St., CHICAGO 
will mail, free, newly enlarged 
Catalog of Band Instruments. 
Hundreds of Fine Illustrations, 
describing every article for Bands 
or Drum Corps. 


BIG BOOK FREE 


| Contains instructions for Amateur Band: 
Exercises and Scales, By-Laws, Select: 
List of Band Music. Write today! 


Diamonds on Credit 
20% Down; 10% a Month 
Every customer is protected by 
our written guarantee to refund 
his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J. M. LYON & St. 


City 


Health ? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 
Great $2 Book Sent Free—** The Philosophy 
of Health and Beauty’’. Write today. Agents 
Wanted. ROBINSON MFG. CO., 319 
Robinson Bidg., Toledo, O 


Pioneers 
Wh 
rey, 
\ 
on souwill sell your friends orders 
rollin—we back you—our Agents make 
the big style hit and $30 to $60 a week. 
Complete Outfit FREE 
We supply_everything— handsome 
ey Art Fashion Plates in Colors—Samples 
Wonderful Advertising 
s—Full Directions. ete. 
sy Protits tor You 
§ buts. Pants. Vests. do the 
ad Us No Money 
cluding our Greatest Free Suit 
| Do A 
ct 
Not Now 
Delay! Today 
: 4 Mail Coupon—We Do The Rest 4 
Progress Tailoring Co. 116 Harrison St, Chicago 
Send me Complete Free Outfit. 
a 
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Camp Guide 


Just your name 
and address on 
the Coupon below brings 
you the new 1912 edition of our famous Camp 
Guide, absolutely free. The most practical 


book on camp life ever written. Gives you 
Practical information written by experienced men who have Spent 
ears in camps in every part of the country. This camp 
need to know 


Give Your Boy a Start 


Train him for Life’s Battle. Make him healthy, strong, 
durable and self-reliant. Give him something to absor 
his time and attention at home. Make hima present of a 


Medart Private Playground Outfit 


It is for boys and girls. It keeps them off the streets 
and away from evil associates. This outfit, ranging in 
price from $25.00 to $100.00, contains the best that our 
experience has dictated. Do not pass jodement now, 
but send for our Catalog M, which fully illustrates 
and explainsthe MEDART SYSTEM. SEND TODAY 


FRED MEDART MANUFACTURING COMPANY 


\ 3503 De Kalb Street, ST. LOUIS, MO. 


is you everythi about camping— 

ft tells you how to camp successfully and enjoyably—gives you the 
tion that you could not p ibly h 

by actual and often disagreeable experience. 


Get Ready NOW for Your 


VACATION! 


The time for planning is growing short. Go 
camping. You cannot find a more healthful or 


enjoyable way of using the time at your disposal. 

But whe. you do go—ge right! Send for our new Camp 
Guide and Catalog the first thing you do. You will find listed and 
described the largest line of Tents, Camper's Supplies, Sails and 
Canvas Specialties carried by any manufacturer in the United States, 
We sell direct from our huge factories to you. You are 
sure of getting the very highest qualities it is possible to obtain at 
bess than you would have to pay at retail for decidedly inferior goods. 


Look at these Wonderful 


— 

cial charge of dynamite, and it cannot be run at fast speed 

ype. over most of the European lines, because their rails are 
a too light. The train contains a small chapel, with an 

— icon of peculiar sanctity, a library, bathrooms, draw- 

L 


ing room, dining-room, and bedrooms. The servants’ 


; quarters are at the rear, and consist simply of an or- Ry ™ Values This 7x7 ft. 
dinary van-like carriage arranged with sleeping bunks, % com, 
as if on board ship. The train is so made that it can - 1 , 


4, very best quality 8-oz. Single 
i. be changed to fit the Russian or the mid-European <a CANN . Filling Duck, cut and — 4 
gauge.—London Weekly Telegraph. with the most extreme care. 


A simply astounding bargain at only $4.95 


Family Compartment Tent, 
9x161¢ ft. Made of the best 
selected quality of 10-oz. Double Filling 
Duck. May be divided into rooms for eat- 
ing and sleeping to suit convenience. Insures 


privacy, The ideal tent $23.75 


Now Write 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 
Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly develop, beautify, 
and gain great strength in your shoulders, arms, 
and —- without any apparatus. 


PROF. ANTHONY BARKER 
1293 Barker Bldg., 110 W. 42d Street, New York 


THE 


MOTOR-BOB o 


A BOY’S SIZE 


AUTO 


it is possible to produce. 


H.Channon Company. 
Department 1195 


Gentlemen —Kindly forward me free, 
postpaid, your new 1912 Catalogue and 
amp Gui 

Made so you can build 
and run it. We supply 
motors and all parts. 


Also finished machines The MOTOR- 
BOB is practical, educational and sup- 


unlimited fun for boys from 10 to 18 years old. Cut this ad out and mail 

y with 26 cents for our booklet. ** How to Build a Motor-bob.’” which 9 letter necessary ; just send the coupon ——< ™§ 
contains drawings, blue prints. diagrams. dandy pictures and complete 
instructions for building and i full inf and list of parts . 


MOTOR-BOB MFG. CO.. Dept. (14) Main & Amherst Sts., BUFFALO, N. Y. 


Please Mention Popular Mechanics 


| 
hi 
™ 
* 
Te. 
Supplies 
| 
| 
your name and address on the attached coupon will bring you this 
‘ great book by return mail. Whether you intend going camping this 
lit | year or not, you s be sure to get this free book at once, You 
4 should certainly get our lowest prices, our bed-rock factory prices, 
th on the very finest line of canvas specialties and camper’s goods that 
by 
ind 
Market Street 
ity < Market and Dept. 1195 
at ay N 
ts (=~ 
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y con- 
home. 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS| 


| One man made and sold $400.00 worth of one piece | 


Mission Furniture, How to Make It 


IN TWO VOLUMES 
Part ONE—Plain directions with ond illustra- 
tions for making 21 different designs. ART Two — 32 
additional designs treated in the same ; eee. 128 pages. 


|| Artistic. Inexpensive. Easily made inthe home || 


Arts-Crafts Lamps, How to Make Them 


By J.D. ADAMS 
Explicit instructions for making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


i| 18 beautiful designs which the amateur can easily make | 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different wee, of construction, built up—soldered—etched 
and sawn shades are treated. The designs range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


i] Covers every essential step in wood-working 1] 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint and process, proper 
use and care of tools, working up of material, etc. 
125 illustrations, 128 pages. 


i A complete handbook for art metal workers | 


Metal Work and Etching ADAMS 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk sets, jewelry, hinges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 

corners, etc. 50 illustrations. 96 pages. 


|| The only book published on this interesting art 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
3 illustrations, 80 pages. 


| Authorities prociaim it one of the best books on the subject || 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the haasblost beginner to 
make a start, but which gives pointers of value to even the moet 
experienced electroplater. 62 illustrations. 112 pages. 


i| Any boy can construct this at a trifling cost | 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains‘in an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


A wonderful story 


HEAT PROF. au. OGDEN 


An immensely interesting and instructive book pestataing to heat 
and its relation to modern mechanics. 50 illustrations. 8 pages. 


|| One of the most remarkable non-technical books written | 


The Kingdom of Dust PROF. JG. OGDEN 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, e Foe of the Workman, The 
Eecteten in the Closet, The Right Hand of Death, Earth’s Winding 

Sheet, Beginning and Ending of All Things Earthly. 
40 illustrations. 128 pages. 


L350 40 WUUINIY 


Auniform series. Size5x7inches. Extra cloth covers. 
PRICE EACH, 50 CENTS POSTPAID 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 


ri 
5 
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NLY a few mine 

utescurrent from 

an ordinarylamp 
socket starts a 


DetraitTireless 


Electric 
Imprisoned 
heat cooks the 
joa food, and the 


““Water-sealed,” 

( jj tain the rich, sav- 


ry flavor. 


Until you've tried it 

you don't know how 
"4 deliciously food can be 
cooked. 


The electrically heated grid- 
dle plate Fries and Toasts per- 
fectly, and the oven Borls, Bakes 
and Roasts cheaper and better 
than gas. 

Saves Fuel, Time, Heat, 
Money, Temper and Energy. 

Makes an ideal kitchen. No 
soot or danger from open 
flame fire. Sold direct to you 
at Factory prices. Write for 
our “Money- 
Back” Catalog 


Detroit fireless Stave Co 


‘ 103 Jefferson Ave., Detroit, Mich. 


TO TELL THE AGE OF A FISH—It is now pos- 
sible to tell the age of fishes with a considerable degree 
of accuracy, said Mr. Martin Duncan recently at the 

don Institute. 

f the head of a plaice is opened, two ear stones 
will be found which form part of the apparatus of the 
eat, These ear stones are composed of alternate light 
and dark parts, the former being formed during the 
spring and summer and the latter during the —— 
seasons of the year, so that a light portion and a dar 
portion forms a year’s growth. By the rings visible one 
can tell exactly the age of the fish—London Weekly 
Telegraph. 


Folding BATH TUB 


Costs little, no plumbing, requires little water. 


Weight 15 pounds, and folds into small roll. 

Full length baths, far better than tin tubs. Lasts 

for years, Write for special agents offer and full 
description. ROBINSON MFG. (O., 2085 Adams Street, 
TOLEDO, OHIO. Manufacturers Turkish Bath Cabinets. 


WANT A RELIABLE MAN 


in each district as general selling and distributing agent 

for new meritorious article that is being widely advertised 

in leading magazines; appeals toevery man; rapid seller; 
100% profit; big repeater. I do not guarantee you will 
make $25.00 daily, but if you are honest and energetic, yoa 
can make more money than ever before. You can give all or 
spare time to this work. Several good openings for State 
Managers. Write today. 


| SALES MANAGER, 679 Victor Bldg., CANTON, OHIO 


Mill to Wearer, Guaranteed 


To introduce our “wool 
to wearer” plan (one 
profit—no middleman) 
we will make to your 
order and send, express 
prepaid, for $3.00 and 
up, the finest pants you 
ever wore. 


Looms constantly producing 
novelties you can’t get elsew! 
Send at once for free sample book, 
if first customer 
rom your locality, we pay you 
cash commission on orders from 
neighbors, who will all want to 
“buy from the mill.” 


Send to-day for the free sample book. 
Be the first and get the commissions. 


Home Woolen Mills Co. 
(Established 1840) 
6 River St. Chambersburg, Pa. 


r——“ Hooray! That Screw Driver-—— 


is just what I've dreamed about — here it is in reality.” 
That's what you'll remark when you see what an every 
day necessity— what a convenient article is 


MARBLES POCKET SCREW DRIVER 


No loose parts — compact — nickeled — 3 blades (guaranteed)— 
Prest-o-lite key. Two sizes— 4% in. and 54 in., opened. Buy 
from dealer or direct, 50c prepaid. Catalog Free to Sportsmen. 
MARBLE ARMS 
& MFG. CO. 
578 Delta Ave. 
Gladstone, Mich. 


A Motorcycle Tour 

in the Granite State fas. 5 

seekers 


THE EXCELSIOR BRAD 


Takes No. 


SET. PRICE 25 CENTS 


THIS END IS 


% 
to 34 im. long 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 


—ve are not satisfied that you have received your ae Standard Tool Supply Co., 4? W.15th St.,New York City 


, your money will be promptly returned to you on receipt of too 


cil 


POPULAR MECHANICS ADVERTISING SECTION 171 
i | Cook by Electricity ANTS 
| 
| A Cool Cook 
and a 
Cool Kitchen Tt 
WY Ni 
PAT. APLD FOR x N 
Electric 
K Cooks from y 
lamp socket 
Cooks with 
radiators 
heated on 
your stove 
Six sizes each 
Engine Clutch. Open territory for agents. F S *"] y 
M-M Mfg. Co., Brockton, Mass. y 
ago 


172 POPULAR MECHANICS ADVERTISING SECTION 


VERY man who works with tools knows the 
intense satisfaction of a keen, even edge. 


-4 iy Every man who has ever used a 
we CARBORUNDUM 
X{v, Sharpening Stone 


knows the quickness and ease with which he can 
produce just that kind of a satisfying edge. 

Carborundum is made in an electric furnace at a temperature that 
will turn steel to vapor and that melts granite rocks—It is as hard 
and as sharp as a diamond—Consequently the most remarkable 
abrasive material that was ever discovered. 


Made into sharpening stones of all 
sizes and grits for sharpening any 
edged tool from a razor to an axe 


Ask your hardware dealer especially for 
No. 107-P—the round combination stone 
for carpenter’s tools —or write for it direct. 


The Price is $1.00 
THE CARBORUNDUM COMPANY, Niagara Falls, N.Y. | 


Get this Complete Course in Physical Culture Free 
Prepared by Bernarr Macfadden, the Foremost Authority in Health and Body Building 
To every person sending us Physical Culture Magazine 
we're going to give, absolutely without cost, a com lete course of lessons in physical culture. These 
have been written by Mr. Macfadden raonally, ond nt the most effective 

ea 


rese 
ever compiled and reflect the knowledge gained in the Teontment of Patients at his immense 
torfum, 42nd Street and Grand Boulevard, Chicago. 


It is no exaggeration to say that this course is the equal of many sold at from $15.00 to $50.00. 


We make this unusual offer as an inducement for you to get acquainted with the Physical Culture 
Magazine—the most needed periodical in the field of literature. 

Here is an opportunity to get rid of doctors and medicines. Just enclose $1.00 and say, “Send me 
your Free Course and enter my name for an eight months’ subscription to Physical Culture.” We will 


cheerfully return your money if you are not satisfied. 


PHYSICAL CULTURE PUBLISHING CO., 405 Flatiron Bldg., NEW YORK CITY 


Send for the true story of how a man 
in a Michigan town got rich selling Popcorn 
Size up your chances for doing the 

same. Big money is made in the pop- 4 
corn business. New machine—just out 
—revolutionizes whole industry. New in & 


design and operation. Corn comes from popper va ~ 
buttered and salted—bigger kernels—better flavor— 

less corn to bag—more profits. You never tasted such Bea 
delicious, enticing corn. 


anay acnine 
| 


Runs by electricity or gasoline. Simple, easy to operate. Pops corn—makes candy. Candy 
kettle, cooler, candy hook, corn sieve, thermometer and paddle included in outfit. One of the 
greatest money making propositions ever offered for the investment. Get the big money this 
summer at ay resorts, amusement pavilions, etc., on street corners, in moving picture 
corridors, etc. Now is the time to start. ready for the rush. Anyhow write for Tom’s 
story—and big colored picture of machine. 


Cc. E. DELLENBARGER CO., 2272 Clybourn Ave., CHICAGO, ILL. 


ow Jom lhe 
H 
OVE, Dich 1 | 
Make Money 
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MEANS GREATER ECONOMY IN THE HOME 


It will wash more clothes cleaner in less time, with less wear on clothes, operator and 
machine, than any other washer. 

These are some of the reasons why :—1. Galvanized iron tub—no leaks. 2. Wooden and zinc 
cylinder—no rust stains on clothes—no grease to clean off cylinder. 3. Continuous motion in one 
direction, which may be either direction—no lost motion—no complication. 4. Wings in cylinder 
which keep clothes from packing. (This feature patented.) 5. Wringer attachment. 6. » 
‘ May be operated by hand, water motor, electric motor or gas engine. 7. Capacity, 10 sheets 
‘ or their equivalent. 8. Brass faucet, 1" opening—water quickly drawn off. 

' A laundry machine adapted to the home. It does its work scientifically and thoroughly 
by suction of hot suds through the meshes of the clothes. An investment in a Rochester 
equipment will yield a larger return than a like sum invested in any other household device. 


} Let us send you our catalogue of facts. Satisfaction positively guaranteed. — 


ROCHESTER ROTARY WASHER CO., 506 Cutler Bldg., Rochester, N.Y. {on comms 


carpets."'"—By a customer, 


- OGEN The “42. Engine Driven 


fy Wonderful New Light || Automobile Tire Pump 


Standard Vacuum Gas Machine. 


Sa Equipped with our patent relief valve 
: fences of city gas in country homes ; which automatically cuts off the pres- 
‘ sure at the desired point. _ 
3 
ry pu 
Bi igh class big proposition for live agents. m 
THE STANDARD GILLETT LIGHT CO., 31 W. Michigan St., Chicago, U.S. A. —~~ 
work—han mping forev 
~ left behind. 
« 1e extremes in size on 0TH anc and sea appear to . . 
have been reached in the plans that have been promul- MINUTES— Will pump your tire 
an gated for the construction of a 900-ft. office building up to 80 or 90 pounds in a 
to replace the burned Equitable building in New York, tenth of the time. 
»e = ne building of a 1,000-ft. liner for the White MONEY—Your tires can always 
tar Company. mg 
‘ be kept at the pressure where 
9 66 99 CHAMPION 
1e ~* CECIL PEOLI RACER they last longest. 
hese § Official Record 1691 feet 6 inches | | Approved by the leading 
tha Plans and directions for building this t 
Bian baling’ Weigive Biplane, Model | | Motor car manufacturers 
Bleriot Monoplane 3-ft. Flying 15¢ 
OUR NEW UP-TO-THE-MINUTE CATALOG, CONTAINS 
EVERYTHING. ALSO HAS OFFICIAL RULES FOR the make, model and 
CONTESTS. Sc BRINGS IT. WORTH $1.00 E FREE 


year of your car. 


IDEAL AEROPLANE & SUPPLY CO. 


TORK tT” 


Artizan Brass Co. 
Send for Our Free 226 N. Jefferson St. 


) Vibrator Book CHICAGO 
Cross Electric Vibrator. This Vibrator is a 
rubbing machine which draws the blood to 


in f] any aching part of the body to do its work. 


=f) This machine rubs much better and much I will, upon request, send 50 Shive 
faster than the hands. Ww hile the hands are MY OFFER Is: vanatela Cigars to a sender of 
rator gives several thousan nd today for e ot pleasec h them ; if he is pleased h th d ke th 
the Free Vibrator Book. It may mean health to you. S sareee to remit the ‘price: $2.60, within en 
’ Lindstrom-Smith Co., 253 La Salle St., 2°Bt- Chicago HERBERT D. SHIVERS, 913 Filbert St., Philadelphia, Pa. 
Minutes 
— On or Off in Five Minutes 
Jee Makes a Motor Boat of ANY Boat ty 
es AND also “makes good” on shore 1 


Here is the famous original Portable marine motor, now adapted for also 
running a hundred different small machines ashore. Simple—light—strong 
—SOLD ON THIRTY DAYS TRIAL.—Money back if you say. 


“PORTO” the Marine and Stationary Engine 
Combined—TWO MOTORS IN ONE Cr 

A reliable 2 h. p. motor that will drive an 18 ft. rowboat 7 miles per hour 

for 4 hours on a gallon of gasoline, or in five minutes can be mounted for use in shop, 


laundry, barn, or any other place desired. Write Quick for new “Two-in-one” catalog, 
mailed free. Orders filled in order of receipt. Don’t delay. 


WATERMAN MARINE MOTOR CO. 1507 Fort St., W., DETROIT, MICH. 


= ROCHESTER ROTARY WASHER 
TY 
| 
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LITHOGRAPHIC MODELS 


(cylinter) Automobile 


Gas Engine 
Dynamo 


Locomotive 
Steam Engine 

Wireless Telegraph 
Steam Turbine 


Price ROG Each 


Set of Eight $3.50 
Postpaid 


HESE models are of great value as a means 

of graphically showing all the interrelated 
parts of the above named mechanisms by virtue 
of their construction, which is similar to that of 
educational manikins of the human body and 
organs, with which nearly everyone is familiar. 
Beginning with the outermost or surface parts of 
the gas engine, for example, these are all differ- 
ently colored and numbered to correspond to a 
printed key of names which comes with each 
model. By means of their hinge-like attachment, 
they may then be lifted, thereby disclosing to 
view the layer of parts next underneath, exactly 
as they would be in the engine itself, and so 
on until the innermost construction is shown. 


(“Kaiserin Augusta Viktoria”) 


HE use of these models is without a doubt 
the most practical method of familiarizing 
one’s self with these wonderful machines. In 
fact, one can learn the construction and working 


} principles better with the models than with the 


actual machines because with the former every 
inside part can be seen and studied—some- 
thing impossible with the real thing itself unless 
it be taken entirely apart. 


Reduced Prices on Quantities 
to Schools 


Size 8x14 inches 


Illustration shows how parts separate 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 


318 W. WASHINGTON STREET 


CHICAGO 


Please Mention Popular Mechanics 


Steamship 


| 
‘ 
‘ 
4 { 1 
Ss. 
SIGN 
\ \\, {3 \\ 


| 


SIX REASONS 


1. The Scripps is a motor of sturdy construction, 
that will stand up under the strain of marine service. 


2. The finest example of the four-cycle type of 
engine, with every detail refined and perfected. 


3. A complete unit power plant— ready to install in 


your boat and give service at once, without the 
purchase of numerous extras. 
4. Scripps Motors have made wonderful records in 
all parts of the world, winning medals and diplomas 
in principal European expositions. 
5. Capt. Klaus Larsen went through Niagara Whirl- 
pool and Rapids in his 15-foot power boat, driven by 
a Scripps. 
6. Made a perfect record in the recent Scripps 
Reliability Cruise. 
Write for catalog describing our entire line of 
motors, from one to six cylinders, 4 to 100 H. P. 


SCRIPPS MOTOR Co. 
650 Lincoln Ave. DETROIT, MICH. 


Make $10.00 to $20.00 per day! 
With Anyone of Our Machines! 
Are you looking for a good paying business this 
summer? Here isachance. an investment of 
$12.00 for one of our Post Card Cameras will 
Start you in business. This machine makes 
photos direct on post cards without the use of a 
; EXPERI- 
wn boss. 
ING MONEY, whether in a city, village or 
hamlet. Send for free catalogue describing our 
Post Card and Tintype Machines and supplies. 


JAMESTOWN FERROTYPECO. 
Dept.47. 1113 S. Halsted St., Chicago, Ill. 


“Stop Paying for 
Marine Engine Experiments 


Reputable agents wanted to handle popular-priced 
marine engine. Absolutely guaranteed for 5 years. 
y days’ trial by the purchaser. Your money 
omptly refunded, without question, if you are not 
ully satisfied. 
sure favorite and cuick seller. Big 
returns assured. Simplicity the key- 
note of construction. 

Just the engine you have been 
looking and waiting for. Combines 
the good features of the best, with 
all the bad ones eliminated. 

Fool-proof. As near per- 
fect as anything mechanical 
can be produced. 

All sizes in stock from 2to 

h.p. Ready to ship on 24 
hours’ notice if necessary. 

Details of the greatest 4 
ng plan and ents’ money- 
making proposition ever offered. 

Liberal discount, specified 
territory and absolute protec- 
tion to accept agents, 

ome very productive territory still 
open 

Write today for Catalog . 

COLUMBIA ENGINE COMPANY 
5 Mt. Elliott Avenue, DETROIT, MICH. 
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Made to Your Special Order 


FREE! 


Yes, FREE!! Write today 
for our great new offer. 


\ | Uz Don't wait a minute. The chance ofa 
i yy ife time. Entirely new offer. Plenty 
of nifty clothes for you to wear all the 
Ktime free. Plenty of money. A pocket 
full of money all the time. Youdon't 
have to invest a single cent. You do 
not spend a penny. Just keep your 
money in your pocket. On our new in- 
troductory offer in your town we qe 
the swellest suit you ever saw, FREE. is 
6well suit is made from the 


Nobbiest and Niftiest 
_ $Styles and Patterns Ever 
Shown, Finest Fabrics! 


The classiest suit of the season! But you must 
wet must write at once. Fill out the coupon and 
mail it this minute. Don’t lose out on this 
astounding offer. 


Want a Live Wire in Your Town 


The position is YOURS if you write at once. But hurry! 
We will give you a $3,000 to $5,000a year prop- 
osition—if noone beats you toit. We must 
have a live agent in your town right away 
on this great bis new offer of ours. You can 
make BIG MONEY EASY and earn all the 
clothes you want, FREE! No experience—no 
money necessary. You get a liberal profit, 
too, on everything we sell in your terri- 
tory. Most surprising offer ever made. 


$50to$90aWee 


— Yes, and then 
Easy Money some. Just show 
our swell samples and nifty styles to 
your friends and quote them our low 
prices. Never anything to equal it. Show 
them your own nobby suit — then 
watch them come to you. Our agents 
are rushed with orders on the new plan. 

Don’t knuckle down 
Now See Here Sour 
own boss. We’ll start you in a new busi- 
ness of yourown, You can make $3,000 to 
$5,000 a year at this business, or keep your 
present position and earn from $50 to $90 
a week on theside. And besides you can 
wear thes wellest suit all the year round. 
So send the coupon at once. We will 
mail you our complete line of beautiful 
samples and the classiest Broadway 
styles: and our compicte outfit for tak- 
ing orders absolutely free. We will tell 
- how to get your classy suit free. 

ou will simply be amazed and delighted when 

you know everything about our great 


new 
You Must Hurry--- Yes, Hurry! 
We want you to get one of our stylish, up-to-date quality suits, 
and get it right away—FREE! If you want to be the one to rep- 
resent us in your town with a $3,000 to $5,000a year 
proposition, get in quick. Be first. If you don’t ame 
write for this wonderful offer, you are passing 
up the best thing that ever came your way. FREE 
COUPON 
American Woolen 


Send This FREE Coupon 


RIGHT pows on 

you at all—none whatever. Simply 

put your name and address on the Dept. 11 95 Chicago, im. 
coupon and mail it today. Let Gentlemen: Without any ob- 
us send you the greatest of- ligations on me, please send 
fer ever made in the his- & your beautiful line of samples 
tory of the tailoring bus- and outfit; also full paiticulars of 
ness. Sign and mail your free suit offer. 

coupon right now. 


AMERICAN 

WOOLEN 
MILLS CO. ? Name 
Dept. 1195 
Chicago 


| Why You) 
Sh 
Motor 
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Read every word of this remarkable offer. I offer good, honest men an opportunity to get into 
business of their own. No experience necessary. 100% profit. Sells on sight. Everybody 
enthusiastic. Work at home or traveling—all or spare time— be your own boss. Make just as 
much as my other men are making. H.C. Wingo sold 720 machines in six weeks, profit $1,080.00. 
Stauffer sent third order for 300 machines. Stevenson averaging 30 sales a day. Kirgan sold six in ten minutes. 


Biggest, easiest lightning seller of the age. Half minute demonstration does the eg Over 250, 000 machines in the 
hands of satisfied customers. A positive Automatic Razor Sharpener — Absolutely 


Only Machine Made that Hones as well as 7 sow Any Razor 


if we 
$45 to a Week 


can easily be made as sales agent for the truly wonderful NEVER FAIL SHARP. 

ENER. Everybody eagerto buy. A golden opportunity that insistently knocks for 

. recognition. Get busy. Make big money. Attain a phenomenal success. Let’s 
\ get together NOW. I’ve gottheplan andthe goods. Everything to help you succeed 
, —prompt shipments — absolute square deal. 


The Only Successful Invention of Its Kind in Existence 


Only machine that brings to a keen, smooth, velvety edge every 
razor, safety or old style. Grand Free Advertising Special Intro- 
ductory Plan starts you. You must succeed. High class work, 
fascinating, permanent. SEND NO MONEY. Send name and 
address at once and get complete information, together with 
Free Trial Offer. Investigate. Address 


Absolutely perfect i SECRETARY 
THE NEVER FAIL CO. 
aubeines y ra razor | users in every part 1340 Colton Building Toledo, oO. 


When you want anything and don't know where to find it— 
write Bureau of Information, Popular Mechanics, Chicago GO INTO THE 


UNIQUE ENGINES Moving Picture Business 


SMALLEST and Most Powerful on the market. $25: And more perf night 
UNSURP: D for laboratory, Experimental work orn. be made exhibiting 
and running Light Machinery. Light Weight. wit our machine in 
Specially Designed for Small Individual Elee- 
trie Light Plants. Water Cooled, % and \% h. p. 
2-cycle, Gas, Gasoline and Alcohol. Write for 
circulars. Attraetive prices on these sizes for a 
short time only. Catalog of Steam Engines, 
boilers, pumps, electrical goods, etc., 15c, (coin 
preferred) Refunded on First Order. 

AMATEUR MECHANICS SUPPLY CO. 
518G, 219 S. Dearborn Street, CHICAGO. 


“INSTANTO™ MONARCH CONCRETE MIXER $218 


: complete with high grade gasoline 
LIGHTING . engine, all on truck. Capacity 40- 
SYSTEMS 50 yards in ten hours with two men. 
Change from 150 C. P. toZ2C. P. in ajiffy. The most 


Low feed. Saves cost in 60 da ~ 3 
Concrete Machinery of all kin 


Mixers from $35.00 up. 
CATALOG FREE 


MONARCH MANUFACTURING CO. 
505 Shepard Bldg., Grand Rapids, Mich. 


Earn $25.00 WEEKLY 


Great Opportunities! A man or woman wanted 
in every locality to advertise absolute necessi- 
ties. No experience necessary. Samples free. 


NEW IMPROVED KNITTING MILLS -Ri@kéo_ 


50 and You KEEP This 
(CC SUPERB ROCKER 
American quarter-sawed oak finish. Profusely 
carved, best grade Boston leather. Diamond 
ea Tufted. Only 50c down and then 50c per month. 
a Price $3.95! No. 

Easy Pa is No matter w what is— 


up-to-date and complete lighting system on the 
market. Just the thing for summer homes. Attractive 
high candle power, inverted arcs for stores, halls, etc. 
Best proposition for hustling cog Write today 
for terms and territory. Catalog fr 

SUPERIOR MFG. CO., 294 2nd St., ANN ARBOR, MICH. 


Be the “Bungalow Builder” i 


Design No. 446 Estimatea Cost $1500 


REAL BUNGALOW BOOKS 


Showing the newest designs for Craftsman and Pacific Coast Bungalows ; artistic 
and comfortable, suited to any climate. Contains exterior and in- 
terior photos of 40 Bungalows, with floor plans, size rooms, cost,etc. Offer 


Write while = them ial 
for big bargain catalog and speci 
wrne Now list today. Don’t delay—write now. 


Our Edition de Luxe, (96 pages, largest exclusive Bungalow Book oye 
STRAUS & (Ine.) 


the cream of 1000 Bungalows actually built for $400 to $4000, with Spec! 
floor plans, size rooms, cost, etc. Send check, M.0., currency or stamps. Offer . 


35th Street Dept. 9 Chicago, Ml. 


Money back if not satistied. (RAFTSMAN BUNGALOW CO., 418 Leary Bldg., SEATTLE 


Please Mention Popular Mechanics 


AGENTS 4AREVELATION | 
NEW BUSINESS 

| | 

| 

| 


B 


ER 


ofusely 
amond 
nonth. 


ary is— 
lerms— 
special 
le now. 


) 


zo, Il. 


Keep 


your eyes 


open! THINK! 


Do you wantto be a salary earner. 
a job hunter, all your life? 


Better be your own boss! Be a Doctor of Chiro- 
ic, the man people are looking for. The man 


their ills a thing of the past. 


Chiropractic corrects the cause of diseases 
by a djusting the spine from abnormal 
to normal, allowing health-giving mental 
forceto flow unhindered from brainthrough 
spinal cord and nerves to affected parts. 


This new profession can be learned in one year. 
It offers a field of certainties. Competent chiro- 
practors are earning $5,000 to $15,000 yearly. 


Learn Chiropractic from the Developer 


Our Correspondence Course is simple, easily understood, 
illustrated by thousands of actual photographs from life, teaches 
chiropractic thoroughly and includes one month’s training, tuition 
free, at the Davenport school. 

Write today for our free book—The 
P.S.C. Way to Health for Wealth 


PALMER SCHOOL OF CORRESPONDENCE 
Chiropractic Fountain Head 
Department P M Davenport, lowa 


An English ivy, 250 ft. in length, is growing from s 
pot in a barber shop in Skowhegan, Maine. It is prob- 
ably the largest house plant in the world. 


LOTS OF FUN!! 20USLE THRoaT. 


Fits roof of mouth, 

Invisible when in use. Astonish and mystify your 

friends. Whine like a puppy, sing like a canary, and 

imitate other birds and beasts of field and forest. 

as TS OF FUN. ‘Thousands sold. Price, lc each; 
24 4 for 25c or 12 for 59c. 

ELECTRIC FUN MAKERS, Dept. 7, Kewanee, Ill. 


Helios Lighting Storage Battery 


These storage batteries are suitable for all 


who, without the aid of drugs or surgery, / il 


experimental work. They are made for any 
voltage, and are ideal for the following uses: 
Automobile lighting, motor boat lighting, wire- 


less experiments, signal circuits, and for all 
electrical experimental work. Send us 2 cents 
today for our booklet, showing how storage 
batteries are applied to the lighting of boats, 
automobiles and miniature plants. 


HELIOS MANUFACTURING COMPANY, Bridesbur 


LIGHT AS DAY 


ABETTER LIGHT from any kerosene (coal oil) lamp or lantern 
than from electricity or gas. Our WHITE FLAME SMOKELESS 
BURNER scientifically GASIFIES the oil, CONSUMES the carbon 
and develops a brilliant, white, 52 candle power light. NEVER 
SMOKES. Safe and reliable. NO MANTLETO BREAK. Satisfies 
every 4 Earn $6.00 to $20.00 daily. 
wer, AGENTS WANTED rood licht in demand 
everywhere, Sells on sight. Sample, postpaid, 35 cents, stamps 
@coin, 3 for $1.00. MONEY BACK IF NOT AS REPRESENTED. 
“G-C” LIGHT CO., 505 Baldwin Block, INDIANAPOLIS, IND. 


SAVE YOUR BRAIN 
ARITHSTYLE ARITH-MACHINE 


Resets instantly ! 


automatically | 


Adds, Subtr 


ing Systems! 
Request Booklet. 
28th St. N.Y. 
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The Smashing 
Anti-Trust 
Fight Now On 


fi 


& 
nates Spec wi 


ECLIPSED 
AT LAST! 


» first-class high-Grade 
watch at a price within the reach of the people 
—the Burlington Special Anti-Trust Watch. 


The World’s Masterpiece of watch manu- 
facture—the Burlington Special—now sold direct to 
the public at its rock-bottom, anti-trust price (and besides 
without middlemen's profits. 


We Do Not Care What It Costs—we wi 
upholdour 
independent line, and so we are making the most 
Sweeping, baffling offer ever made on watches. 

Some trusts are legal and some are not. We do not say that 
the watch trust is illegal; but we do say that the methods of 
the giant factories in making “‘contracts’’ with dealers to up- 
hold double prices on watches is very unfair—unfair to us 
and unfair to you. Hence our direct offer on the Burlington 
at the very same price the Wholesale Jeweler must pay. 

This is your opportunity —NOW—while the great Anti- 
trust offer lasts—get the best watch made anywhere at 
one-third the price of other high-grade watches. Fur- 
thermore, in order to fight the Trust most effectually, 
we even allow terms of $ a on our 
finest watch—easiest possible payments at the 
rock-bottom price, the identical price Wholee 
sale jeweler must pay. 0? 


Watch Book on request 
Now do not miss this Os. 
opportunity. At least we 4 
OSES 


want you to know about 
WATCHES and WATCH 
PRICES, Write today. 


Be posted 


Send a posta! or letter or 
simply mail coupon with- 
out sending a letter and 
get the free book. 


BURLINGTON 
WATCH CO 


Dept. 1195 
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THEYRE MADE TO MEASURE 
at 
World's 


Putman Boots. 


“Standard Goon like a glove fit all over. 


We have made boots for Sportsmen, Prospectors, Civil and Mining Engineers, &c., 
longer than any other boot makers and KNOW HOW. Putman boots sell all over 
the world and have justly earned the slogan “The World’s Standard”. We ship the 
Genuine Putman Boots direct to you and guarantee a fit. Catalogue of over 100 
styles of Water Proof Boots and Shoes, Oiled Tanned and Moodsehide Moccasins 
at all prices, and self-measurement blanks sent upon request. Our goods are all 
_ ee made to measure, and delivered in the United States, Canada or Mexico. 


HJ. PUTMAN & CO. 222 FIFTH st. 


STAMPINGS 


OUR IMMENSE 
FACTORY 


You Can Now Buy 
A New Typewriter 
F or 1 8 A. 


can savevou PQRCELAIN 


MONEY ON 


ENAMELING 


Any special sheet metal goods 


are insured by a modern up-to- 
date plant with a floor space of 12 


Japenning in All 
Colors 
acres filled with time and labor 


We Specialize | or parts that it would not pay 
in Drawing, you to make in your own 
Stamping and | plant, we can make to your 
Spinning— order. Our facilities and 
Aluminum, experience enable us to make 
ae them just as you specify and 
opper, at a price that will pay dima A d I P bl 
ty you to have us make them. n t’ S orta e 
onel Sheet ° ° Wherever you care to work, at b , home, on 
Steel and Right Prices— tips, in can have this eficient typewriter 
at your elbow.—It weighs but s, takes space 
Cupror Quick Delivery but 2x5x11 in. and is easily carried in overcoat pocket 


or grip. Yet it 


Does Work of $100 Machine 


PORCELAIN saving equipment and machines Has standard keyboard of 84 characters, ribbon. Is 
ENAMELING and manned by an experienced to-date in every respect. The Bennett Portable 
ae - and skilled organization that is pewriter was perfected by a mechanical wizard. 
Tinning and Hot] keenly alive to your interests and Only =p. Others have 1700 to 3700. Hence our $18 
Galvanizing wants. Let us rice. de in famous Elliott-Fisher Billing Machine 
JOB WORK figure with you and a! Typ actory. Sold on rigid money-back ess-sa' 


guaranty. Send for catalog today. Save that $8. 
Over 24,000 Bennett Typewriters now in use. 
We have splendid proposition for a few more agents. 
P-R BENNET T TYPEWRITER CoO. 
366 Broadway NEW YORK 


point out a saving. kp 


4 
Geuder, Paeschke & Frey Co. eh ¢ 2) 


Contract Dept. Milwaukee, Wis. 
Incorporated 1881 


THIS ELGIN WATCH, 17 JEWELS, ADJUSTED 
Men’s 16 Size =: Ladies’ O Size) Thin Model, New Marginal 
cco” Dial, n — Filled C Jase, Guaranteed for 25 Years, 
ly engraved, sent prepaid on 


Our Great Special "30 DAYS FREE TRIAL a 
Lorns “Perrecnon” ING Then $2.50 a Month that will 


S48 


Other sizes and styles at $25, 
$75, $100, "Bee our 


nt 
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live, we will trust Send us your order today. 
Write for our free Catalog, containing over 2,000 illustra- ¥) , © 4 
\ tions of Diamonds, Watches, Jewelry, Silverware, ete. It tells QiaX., . he, yy 
all about our easy credit plan. Write today, before you forget it. de ay 
No. E OLD RELIABLE, ORIGINAL DIAMOND AND WATCH CREDIT HOUS No, 
DEPT 0 St., 


Send me $1.00 and I will send ze this magnificent, guar- 
anteed blue-white, perfect cut GENUINE diz smond ring; set 
in 14K solid gold “Tiffany” style for ladies or “ Belcher 

for men. Examine it carefully and after satisfying yourself 
as to its quality and value, pay the agent $4.00 and keep it; the balance 
of $35 you can pay at the rate of $1.00 a week. To make new customers, 
lam giving a full $55 — this sale only for $40, Send $1. today. 


I. D. STRELITZ 
Third National Bank Blidg., St. Louis, Mo. 


ESTABLISHED 1874 


Just Patented: > The Ko-Ko-Mo Suspender Belt 


oes away with suspend- 
ers, instantly ~ oe A to inside of waist band. 


INVISIBLE——ADJUSTABLE——COMFORTABLE 
Trousers can’t “‘sag down” nor shirt “crawl up.” No 
pressure over the abdomen. In demand by mechanics and 
mill workers, as well as by office and professional men. 
sell toseven 
mon out of 
ten. Sen 


50c 


for Sam- 


satisfac- 


KOKOMO, INDIANA 


KO-KO-MO BELT CO. 


The famous Fulton Market in New York has been 
ordered abandoned to make room for modern ware- 


houses and office buildings. 


Be Sure It’s 66 9 


Cool, elastic, comfortable— GUARANTEED 
Chalmers Knitting Co., 78 Washington St., Amsterdam, N.Y. 


Your Picture in a Postal Card 
IN ONE MINUT 

The pictures are developed, —- and finished 
in a single developing solution. No experience is 
necessary. Price of machines §7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. Z 252, 2214 Ogden Ave., Chicago, Illinois 
The largest manufacturers and distributers of minute 


picture machines and supplies in the world. 


BE AN ELECTRIC METERMAN 


hundreds of new positions each year. Instru- 
ments and Meters are used wherever Electricity 
is used. Trained men must be had to main- 
tain these Instruments and Meters. 


Metermen Earn $900-$1800 a Year 


Our course will qualify you for a position as Meterman. Prac- 


tical—easy to learn—recommend- 
ed by leading electrical men. 
rite to-day for FREE booklet 
—tells all about this new work, _ 
we assist our 
Fort Wayne 
Correspondence School 
511 Trost Ft. Wayne, Ind. 


sal The rapid introduction of electricity is creating 722 


Mechanical 
Engineering 


and its many branches, A. 


covered most thoroughl 
our New Seven Volume Ekaie, 


CYCLOPEDIA OF 
Mechanical Engineering 


Gas Engine Operation and 
Modern Shop Practice 


In this wonderful work will be found instruction in Gas 
Engine Operation and Manufacture; Machine Shop Work; 
Assembling of Machinery; Tool Making and Shop Manage- 
ment in such simple and comprehensive form that the 
student cannot fail to benefit by it. Every detail of me- 
chanical engineering is thoroughly analyzed and treated, 
rendering the books of unusual value to the experienced 
mechanic and shop manager, 3 you will note by reading 

“Subjects Thoroughly Covered 

The Cyclopedia contains 3, 992 pages andissupplemen 
ted with a series of practical test questions, including over 
2.327 full- “page plates, illustrations, tables, formulas and 

“shop kinks,” 


Subjects Thoroughly Covered __— 
Machine Shop Work Vera Milling Machine—Motor-Driven Shops—Shop 
Lighting —F orging—Electric Welding—Tool Making — Metallurey — Mano- 
facture of tes ond gree Speed Steel—Flaws in Castings—Electric 
Lifting Magnets—Magnetic Clutches—Making a Machinist—The Ideal Fore- 
man—Pattern Making—Foundry Work—Automatic Coal and Ore Handling 


_———— Parts—Construction of Boilers—Types of Boilers— 
Botler Accessories— Steam Pumps— Air 


Meal Work — 
Drawing—Drafting Room 


WE'LL PROVE THEIR VALUE TO YOU 


by sending you the complete Cyclopedia absolutely free ee on examination 
—just mailthe coupon. Keep the pt ode seven days—test every formula. 

You will agree that they are all we state, and more. Send $.00 after ex- 

amination and $2.00 a month until you have paid the special price of $19.80, 
The regular list price is $36.00. the books do not meet with your re- 
quirements, advise us and we will remove them at our expense. 


ANOTHER GREAT OFFER et aa each set fs included a 


$s Consulting Member 
ship entitling you to the free advice of our “WR medi engineering and law 


experts. This will give you pee al help in handling working problems 
which are too specific to be taken up in detail in the Cyclopedia. A single 
problem solved for you might be worth more rhan the first cost of the books 


Free Examination Coupon 


American School of Correspondence 
Chicago, U.S. A. 

Please send set Cyclopedia of Mechanical Engineering for 7 days’ free 
examination. I will send §2.00 within 7 days and $2.00 a month until I have 
paid $19.80, or notify you and hold the books subject to your order. _ Title 
not to pass until fully paid. 


Pop. Mech. 5-12 


OCCUPATION 


EMPLOYER . 
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A Lucky Curve Tube 


Refuses to Leak 


because 
Curved 


HE straight feed tube always holds 
some ink, even When the pen is up- 
right. And when the heat of the 

body—98 degrees—reaches the pen in 
your vest pocket, the air in the pen gets 
heated an expands up through the inky 
feed tube, This expanding air pushes the 
ink up and out under the pen point: 
daubs it over the writing end of the pen 
—and all over your fingers when you re- 
move the cap to write. 


But the Parker feed tube, as you see, 
eurves and touches the barrel, That touch 
creates Capillary Attraction, which sucks 
all the ink down and out of the feed tube 
before the air expands and goes up. 


Capillary Attraction is the force that 
makes a sponge absorb water, etc. 


A curved feed gabe in your fountain 
pen, touching the barrel, will always pre- 
vent leaking, The Parker is the only foun- 
tain pen containing a curved feed tube. 


Never a scratch, skip or blot when you 
write with a Parker. The Parker Spear 
Head Ink Controller makes the ink flow 
uniformly from the polished Iridium 
points of the 14k gold pens, 

Standard style Parker Lucky Curve 
Pens $1.50 to $250.00, according to size 
and ornamentation. 


New Parker Jack Knife Safety Pen 


can be carried in any position, in any 
pocket, without leaking. Also smaller 
size for ladies, Prices $2.50 up. 


New Parker Disappearing Clip 
grips your pocket like a bulldog, but slinks 
into its kennel when you want to write. 

Get one on trial. We 
protect dealers from loss 
should any Parker Pen be 
returned. If your dealer 
doesn't keep Parkers send 
us his name. We'll send 
you complete catalog and 
fill your order direct. 

Get a leakless Parker 

Lucky Curve Fountain Pen 
Make this “touch” test yourself 


today. 
and prove it won't le 


Parker Pen Company, 100 Mill St, 
Janesville, Wisconsin 


New York Retail Store 
ll Park Row Opposite Post Office 


#11111) 


Please Mention Popular Mechanics 


The Only Safe Way to Judge an 
Aeronautical Motor is by 
Its Accomplishments 


Curtiss 
Motors 


Won the Scientific Amer- 
ican frophy, 3 years in 
succession. 

Won the Gordon-Bennett 


Cup. 

Won the Albany to New 
York, $10,000 prize, 150 
miles, 150 minutes. 

Won the New York to Phil- 
adelphia race, 1911. 

Broke the World's Altitude 
Record at Chicago, 1911, 
11,642 feet. 

Flew the greatest number 
of miles at International 
meet at Chicago, 1911. 

Won all speed events at 
International meet at 
Chicago, 1911. 

Won all speed events at 
Los Angeles meet, 1912. 

Have proven that they can 
stand the grind of exhi- 
bition work without 

Can you much for the other 
kind? “immediate delivery com- 

power plants. Two 
Models, 8 5 4 
cyl, 40 H. P. 


Catalog X is illustrated and 
gives full details. It's 
free upon request. 


Their existence denotes sterling worth 
and superiority—their absence, weakness 


The Curtiss Motor Co., Hammondsport, N. Y. 


Scientific American Trophy 


The modern idea has taken possession of the Chinese 
to such an extent that the city walls of Shanghai, Hang- 


chow and Canton, 
demolished. 


hundreds of years old, are to be 


More than 7,000,000 golf balls are used up in Britain 


every year. 


EASILY 


$5 to $10 a Day 


MADE 


OTHERS ARE DOING IT WITH THE 


“AMERICAN” No. 3 


(Patented) 
SO CAN YOU 


Positively the only ma- 
chine on the market (we 
defy any one to the con- 
trary) that sharpens, 
hones and'strops razors. 


all kinds of 
safety razor blades, 
scissors, clippers, etc. 


or anything in need of a 
keen edge. No previous 
experience required. 
Write for particulars. 


We sharpen and hone 
Razors from 20c up. Gil- 

lette and other small 
safety razor blades sharp- 
ened and honed,2'4c each, 
Mail orders promptly 
attended to. Address 


ILLINOIS CUTLERY CO. 


Dept. 508 
184 WASHINGTON ST., CHICAGO 
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4 years without extra cost and are ALL DOUBLED if your accident happens 


ARE ALL UNPREVENTASLE AND MEAN LOSS OF INCOME.” THIS LOSS IS 
INEVITABLE UNLESS FORESTALLED BY THE ABSOLUTE PROTECTION OF 


ETNA DISABILITY INSURANCE 


This will protect your Income and the Income of your family. tn exchange for 
a moderate annual investment of $60 a year the A TNA Life Insurance Co. will 
insure your Income against loss by accidental injury or death or by disease. 
$25 per week while you are disabled by EITHER ACCIDENT OR ILLNESS. 
And in addition 

- $5,000 to your family if your ACCIDENT results fatally. 
$5,000 to YOu if it causes loss of both hands; or both feet, or one 
hand and one foot; or one hand and one eye; or one foot and one eye. 
a . $2,500 to You if it causes loss of one hand, or one foot; or one eye. 
These amounts (except for weekly indemnity) increase one-half in five 


in a public passenger conveyance or elevator, or in a burning building. 
Larger or smaller amounts at proportionate cost. 


Absolute Security Liberal Contracts Prompt Settlements 
SEND IN THE COUPON-TO-DAY 


fEtna Life Insurance Co. (orawer i341) Hartford, Conn. 


! am under 5O years of age and in good health. Tell me how to A TNA-IZE my Income. 


Occupation 


Please Mention Popular Mechanics 
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ACTUAL PHOTOGRAPH 


Arts-Crafts Lamps 


HOW TO MAKE THEM 
Cloth, 96 Pages 


The results that the average person attempting this 
work can obtain aresurprisingly good. Pleasure and satis- 
faction are derived, to say nothing of the money saving 
effected by having to invest only in raw material. The 
reading lamp shown on the table is one of 16 designs. 


PRICE 50 CENTS 


POPULAR MECHANICS ADVERTISING SECTION 


YOU Can Make 
Mission Furniture 


Like this Shown in the Photograph 


One of our readers, who is strictly an ama- 
teur with tools, experienced no difficulty in 
making and finishing every piece of furni- 
ture, with the exception of the piano, shown 
in the accompanying picture. His wife, at 
first skeptical, was highly pleased with the 
result and expressed the opinion that she 
was better satisfied by far than she would have been 
with articles they otherwise would have purchased. 

The instructions were obtained exclu- 


sively from our two handbooks of which 
50,000 copies have already been sold. 


Mission Furniture 
HOW TO MAKE IT 


Part 1—96 Pages, 21 Designs Part 2-128 Pages, 32 Designs’ 


Cloth, 2 Vols. Price 50c each. 

These volumes comprise designs of extensive variety 
and usefulness ; the instructions for nae each consist- 
ing of explicit text directions accompanied by a stock list, 
detailed working drawing and half tone illustration of 
the finished article. 


EACH POSTPAID 


Popular Mechanics Book Dept., Publishers, 318 W. Washington St., Chicago 


Things That a 
Boy Can Make 


Illustrati That 
1 O O 


THE handsome set of four books—“ Mechanics for Young America” and 
} “Amateur Mechanics” (Nos. 1,2 and 3) — each book bound separately in 


Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 


Case with extension clasp—will be sent prepaid to any address for $1.00. $ 1 


The Ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of others_things which appeal to the heart of every boy. 
Electric Appliances — Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles— Toboggans, Bobsleds, Ice-Boats — Motorboats— Paddle Boats, Canoes, 
Rowboats—Camping Outfits —Cabins— Tents — Fishing Tackle — Magic Lanterns — Search- 
lights--Cameras— Telescopes—Gliders and Aeroplanes— Kites and Balloons—Aquariums— 
Electric Furnaces— Electroplating Outfits—Lathes— Foundry Work at Home—TIron, Copper, 
Brass and Other Metal Work —Bookbinding—China and Pottery Kilns— Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 
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The Greatest Technical 
Library in the World 


At an original cost of over one million dollars there has been pre- 
pared 99 Volumes of the International Library of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen. In these books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can be readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, states: 


“I have examined the International Library of Technology and have no hesi- 
tancyin saying that it is the most complete set of technical books that I have ever 
had the pleasure of placing in my book case. The thoroughness with which you 
go into the various subjects is marvelous.” 


The Library contains over 42,000 pages and 20,000 illustrations; 
99 Volumes durably and handsomely bound in three-fourths red 
morocco, stamped and numbered in gold. The type is large and 
easy to read and is printed on a 


volume is 6 by 9 inches in size. ¢ INTERNATIONAL TEXTBOOK COMPANY - 

The Library is sold in sets of 5 

e€ Library 1s sold in sets of « ¢ ,_ Please send, without further obligation > 

Self- or more Volumes. ¢ ‘© me, full description and particulars | 
oes, regarding the International Library of 
rch- This storehouse of the world’s $ Technology. rs 
oer best technical brains awaits to ¢ * 
4 
ete help you advance, to broaden 
00 and better youself." Send us this ong No. 
coupon NOW. 

City__ State 

eee 
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Tools That Give a 


Lifetime of Service 


cycle; motor-boat, bicy: 

assurance lies in the Billi e 

mark which i is on every gam 
Billings & Spencer Tools 


are’on sale everywhere. 
Write today for free catalog 6. 


The Billings & Spencer Co. 
Pioneer Manufacturers of Drop Densings 
Hartford 


A Timely Book —Just Issued 


Hand-Forging and Wrought- 


lron Ornamental Work 
By Thos. F. Googerty 


Brief Outline 
of Contents 


Introductory—The Spirit 
of Decorating — Correct 
Principles in Designing 
— Equipment — How to 
Drawthe lron— Working 
atthe Forge — Various 
Processes described— 
Various Forms of Weld- 
ing—Brazing—Twisting 
—Banding — Riveting— 
Scrollwork—Grilles— 
Welded Scrollwork—Box 
Forging — Embossing— 
Forms in Relief— Raised 
Forms—Special Designs 
—Drawer Pullsand 
Hinges, etc. — Door 
Plates—Iron Lamps. 


208 Pages, 122 Illus., Price $1 Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO 


AGENTS- 


Here’s what they all want. 
Act quick! Sell ‘AMBREW’ 
Concentrated Beer Extract. 
Makes real genuine in- q 
toxicating Beer right at [Ai 
home by adding water. Saves 
over 100 per cent of Brewer’s 
price. Not a Near-Beer, not 
an imitation; but real Beer, L— 
NO LIQUOR LICENSE REQUIRED. STRICTLY 
Light, compact, carry weeks su upply: 

BREW” is the concentrated ingredients of real 


Saume Beer. Same materials used by brewers in 

brewing the best Lager Beer. SOMETHING NEW, 

Enormous demand ; Quick sales; Large profits. Send 

postal. e’ll show you how to make money quick, 
AMERICAN PRODUCTS CO 

2647 Cincinnati, Ohio. 


Every Young Man Contemplating 
The Study of Engineerin 


should read ERNEST McCCULLOUGH’s book 


“ENGINEERING as a VOCATION” 


because the author tells the truth 
about conditions surrounding this work 
even if they are sometimes at vari- ~ 
ance with commonly accepted ideas. 


Price, $1.00 Postpaid 


Popular Mechanics Book Dept. 
CHICAGO 


Mission Furniture 
HOW TO MAKE IT 
50 Designs for $1.00 


What one man accomplished 
with the aid of these books: 


Popular Mechanics Co., 

818 W. Washington St., Chicag: 
Sirs: Please send me Part Two, "Mission \Furnttere: How 
to Make It, by mail postpaid. Ihave Part One, and have 
made and sold $400.00 worth of one piece of furniture,and 


Miss. 


Iam not a carpenter either, but with the instructions 
“ Written so I can understand it,” I have a business of 
my own, Yours truly, 


JOHN 8. COLEMAN. 
TWO VOLUMES 
PART ONE PART TWO 
21 Designs. 96 Pages. | 32Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 
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Most of the Great Fortunes of this country 
have been established Primarily through the 
Self-Denial and Frugality of some more or less 
Remote Ancestor. The Founder of the Astor 
millions was a furrier; the first Vanderbilt a 
Truck-Farmer, and Jay Gould’s first business 
Experience in selling Mouse-Traps is a matter 
of History. There is no Great Fortune in ex- 
istence today but its source can be Traced back 
to some Cheente Individual who Saved and 
Slaved to Get a Start, and Who 
erhaps could not even Write 
His Own Name. 


Saving comes as naturally 
to Some as Breathing—To 
others it is as Difficult as 
Artificial Respiration. The 
Trouble with Most of Us is 
Short-Sightedness, and lack 
of Imagination. We cannot 
See Far enough into the 
Future, and our Imagina- 
tive Faculties Cannot con- 
ceive of a Time when We 
may be ‘‘Broke,’’ or ‘‘Up 
Against it.’’ The Saddest 
Words of Tongue or Pen are 
—‘*Won’t you Kindly Lend 
Me Ten.”’ ’Tis Then our 
Butterfly Friends Extend the 
Hand of Sympathy, but Can’t 
Reach Far enough to Find Their 
Pocket Books. 

Olives and Oysters, they say, 
are Acquired Tastes. Saving 
is a Habit most men have to 
Acquire, and you ought to 
Start Acquiring and Accu- 
mulating RIGHT NOW. 
Columbus never would have 
landed on the United States if he hadn’t started 
for SOMEWHERE. The Man who lacks the 
Courage to Make a Start, an, can See 
His Finish, because He won’t Go Very Far. 
Such a Man never will Own his Own Home, and 
the only Real estate he is sure of is ‘‘Six Feet 
of Earth,’’ to which Someone Else usually Holds 
the Title. 

The Systematic Saver Accumulates slowly, un- 
less his Savings are Put to Work where They can 
Earn Something Worth While. Fifteen Hundred 
Dollars put into the Savings Bank will, in One 
Year, at 3per cent, earn You less than Fifty Dol- 
lars. Half of Fifteen Hundred Dollars invested 
in One of our Ten-Acre Danbury Colony Farms, 
in convenient Monthly Payments (Protected by 
Sickness and Insurance Clauses) will Earn Free- 
dom from Care, and that Comfort which comes 
from the Ability to Sit under One’s ‘‘Own Vine 
and Fig Tree,’’ with a certain Income Insured. 


Two Texas Gulf Coast Products 
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The Best Incentive to Persistent and Systematic Sav- 
ing is the Desire to Get a Home. The Best Place I 
know of to Get a Home is in the Rain Belt of 
Gulf Coast Texas, where You can Grow Three 
big Money-Making Crops a Year, and where Irri- 
— and Fertilization do not Eat up the Profits 

our Hands Create. 


M. L. Mebene, who owns a farm just across 
Chocolate Bayou from our land, received the 
past season $2300 for his six-acre strawberry 
crop, f. o. b. cars, Chocolate Bayou Station. 


Do You Know that Growers of Figs, Straw- 
berries and Early Vegetables clear a Net 
Profit of $300 to $500 an Acre in Gulf Coast 
Texas? Do You Know men have realized 
more than $1,000 an acre Growing Oranges in 
our Country? If You Do Not know these things, 
you should read up on the subject, and you must 
not fail to get Our Free Book, which contains 
nearly 100 photographs of growing crops, etc. 

I believe You could save 
25 cents a day if you Tried. 
I Know You would TRY if 
You Could Realize one-half 
the Opportunities offered by 
this Wonderfully Fertile Soil 
of our Danbury Colony. Re- 
member—Our Early Vege- 
tables get to Northern Mar- 
kets in Mid-Winter and 
Early Spring, when they 
command top prices. 

We are situated within 
convenient shipping distance 
of Three Good ailroads, 
and in addition to this have 
the inestimable Advantages 
of Water Transportation 
through the Splendid Harbors 
of Galveston and Velasco, so 
that our Freight Rates are 
Cut Practically in Half. The 
Climate is Extremely Health- 
ful and Superior to that of 
California or Florida—Win- 
ter or Summer — owing to 
the Constant Gulf Breeze. 

Our Contract Embodies 
Life and Accident Insurance, 
and should You Die, or be- 
come totally disabled, Your Family, or anyone 
else You name, will get the Farm without the 
Payment of another Penny. If You should be 
Dissatisfied, we will Absolutely Refund your 
Money, as per the Terms of Our Guarantee. 

Write for our Free Book. Fill Out the Blank 
Space below with your Name and Address, plainly 
written, and mail it to the Texas-Gulf Realty 
Company, 1316 Peoples Gas Bldg. , Chicago, Illinois. 
Read It Carefully, then use your Own Good 
Judgment. 


Please send me your book, “ Independence With Ten Acres.” 


May issue of Popular Mechanics 


Please Mention Popular Mechanics 


TOM .. 
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$20" Worth for 


SAVE MONEY ON 


Motor Cycle Supplies 


Until June Ist, for $15.00 we will ship you the follow- 
ing assortment—every item new, standard goods: 
1—28x 2% single or double clinch Casing (United 
States, Goodyear, Diamond or Empire makes). 
1—28x2\4 Inner Tube (above makes). 
1 Detroit Luggage Carrier (Regular price $3.50). 
1 pair Standard Motor-Cycle Pedals. 
2 Mica Spark Plugs, any size. 
You can find out from any dealer what you 
would have to pay for these things at retail. 
All kinds of Motor-Cycle supplies 
at corresponding savings. 


Thirst Content 
Every day—many 
times a day, it just 
seems as if nothing 


claim that the Eskimo is the most able inventor and 
C/ skilled engineer among uncivilized people. In support of 
this the collection includes the first form of the oil heater 
and cook stove, watertight boat, arch used for build- 
ing purposes, and waterproof overcoats, as well as the 
most perfect types ever developed of the fish spear, 
spear thrower and harpoon. The smoking pipes form a 
link with Asia and their carvings with prehistoric 


There's nothing like it. Europe. 


MOTOR-CYCLE C0- OPERATIVE SUPPLY C0. 

would satisfy. 650 Woodward Ave. ETROIT, MICH, 7 
Drink ESKIMOS WONDERFUL INVENTORS—A collec- 

tion of Eskimo inventions, now on exhibition at the : 

Affiliated Colleges, San Francisco, substantiates the a 


t' 1 m Pat. March 
It'saswholesomeas pure /  |[ «Norton” Water Motors 
water, and quenches the Lead Them All 
“Model B,” for grinding, polishing, $3. 50 
the thirst as nothing Improved" with Patented com- 
gear, for flat or $6. 50 
Pound belt 
else will Very powerful. Catalogue sent upon request nd 
NORTON WATER MOTOR CO., Roslindale, Mass. 


e 
Delicious POPE QUALITY HAS NEVER BEEN QUESTIONED | 
fter you have satisfied yoursell that 
Refreshing fiery | 


PE Motor CYCLE 
asro superior 
W holesome 0 for all-round use 


Consider the Price $165 


LIGHT. SILENT, RELIABLE 


Free Demand the Genuine Cc 

Ww atalogs FREE 
Our ‘new booklet, as made by henever : i on Request. 
telling of Coca- you see an \ ge MOTOR CYCLE 


Cola vindication at THE COCA-COLA CO, 
Chattanooga, for Arrow think nn 


the asking. Atlanta, Ga, of Coca-Coca ly $| 


— 
35 YEARS BUILDING HIGHEST GRADE MECHANICAL VEHICLES | 


Please Mention Popular Mechanics 


| 
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68 | 
DA. 
\ ICYCLE 
\ 479 Capitol Ave 
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A thoroughbred style fabric for the 
man who cares 


Your tailor can show you Puritan 1620 Serge 


Style-This Cloth 


i 


“That kind of a suit, made of 
American Woolen Company’s Puritan Serge.” 


Here is a young man with an eye to style. 
He knows that style depends as much on 
the fabric as on the making. He chooses 
the quality of the cloth,— the makers who 
stand back of the cloth—as well as the 
color and the cut. 


Puritan 1620 Serge has that inimitable 
look and feel and draping quality that mark 
the true style fabric. 


It is a beautiful shade, an unusual blue,— 
you'll like it as soon as you see it. It 
is pure wool, through and through,— and 
honestly made. That's why it serves its 
time in a suit and still keeps that smart, 
thoroughbred appearance. 


It is used also by manulactsress of high-grade ready-to-wear ceting, sold by good clothing stores in nearly every city and 


town. The name Puritan 1620 Serge is stamped on the back of 


e clot 


If unable to Serge, send us the name of your or tailor, or check for po | required 


at $3.00 per yard (34 yards for man’s suit), and you will be supplied 


Selling Agency, AMERICAN WOOLEN CO. OF NEW YORK 
American Woolen nt 4th Ave., 18th and 19th Sts., NewYork 


Please Mention Popular Mechanice 


as we do not sell 


WmM Wood, President. 
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HIE DRAFTSMAN 


Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 
Practical Drafting, Detailing, Designing 
Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 


Are NOT MADE at home drawing pictures 
from printed book lesson. 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


FREE 


DRAWING 
OUTFIT 


ana Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 


I give INSTRUCT ION UNTIL COMPETENT and 
81V€ PLACED in POSITION at above Salary. 


DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 
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No promises! No money needed! No red tape! 
You can try this all steel, shaft drive grinder with 
its Dimo-Grit (artificial diamond grit) wheels for 30 
days absolutely free—then if you do not want to 
keep it return it at my expense. You can put all 
your tools in bright, keen condition, and you will be 
amazed at the ease and speed you can do it—grind 
all your chisels, twist drills, gum your saws, etc., 
for 30 days free. 

Dimo-Grit, ‘‘the wheel for steel’’—25 
times faster than the grindstone— 10 times 


more efficient than emery—will not draw 


temper—no need of cooling with water. 
Dimo-Grit is the new artificial diamond abrasive, a twin 


product of Carborundum you have heard so 
much about, but Dimo-Grit is especially 
adapted to steel, leaving the keenest, 
smoothest edge. Dimo-Grit cuts hardest 
steel as easily as emery does copper. The 
Dimo-Grit wheels of this grinder, turning 
4000 revolutions per minute, make the 
hardest job of grinding but a few minutes 
easy work. Prove it by trying the outfit on 
your own tools 30 days free. Dimo-Grit 
crystals are really artificial diamonds as hard 
as real diamonds, fused in the marvelously 
hot electrical furnaces at Niagara Falls, in 
which fire brick melts like bees-wax and is vaporized 
like water in a kett >. Genuine South African 


diamonds could cut stee. no quicker than Dimo-Grit. 
Carborundum wheels furnished if wanted. 


Complete Shop Outfit 


The Hummer complete shop outfit embraces 
14 attachments and accessories, supplying 
every sharpening, grinding and polishing 
need. Tool rests and attachments enable 
the apprentice boy to do difficult grinding 
such as twist drills, gumming saws, chisels, 
etc., fully as well as a high paid mechanic 
—saves tools— saves time — saves money— 
makes all work easier. Return the coupon 
for Free Trial Offer and Free Book today. 


Luther “Hummer” Tool Grinder 


Mechanic’s shop outfit includes 14 attachments —16 others to select from. No machine 
ever built is like the “Hummer,”— it makes tool sharpening child’s play. Shaft drive like 
an automobile, dust proof ball bearings—runs by foot power as easily as sewing machine 
—engine power can be applied. From the extra attachments such as jig saw, rip saw 
lathe, drill, etc., you can select what you want. No other machine so moderate in 
price saves money in so many different ways. 5 years guarantee. 


Return this coupon today 
for 30 Days FREE TRIAL RRA oupon 
Luther Grinder 


Send this coupon for 40 page free book and 30 days Free Trial 
Offer—then decide if you want to try our full shop grind- Mfg. Co 
ing outfit 30 days free—you do not put yourself under 709 Michigan cog 

any obligations by returning this coupon. Do it today. iiwedhes., is. 


Luther Grinder Mfg. Co. 
709 Michigan St., Milwaukee, Wis. 


Please send without cost or obli- 
gation your 30 Day Free Trial Offer, 
and free Book telling the story of artifi- 
cial diamond atrasives. 


Dimo-Grit Sharpening Stones 
Ask your dealer for Dimo-Grit sharpening stones, 
fastest, smoothest cutting stones on the market. 
Look for the name “Dimo-Grit”’’ on the stone. 


Address 


Ww. F, HALL PRINTING COMPANY, CHICAGO 
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